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| BROCKIE: PELL D 
IN SERIES ‘OR PARALLEL. 
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NEW ILLUSTRATED CATALOGUE NOW READY. 


J OHN SON & PHILLIPS, 


ENGINEHERS AID HLHOTRICIANS | 
‘0 UNION COURT, OLD BROAD STREET, LONDON, E.G. + 
| Wharf: CHARLTON, MENT. | 


No. 1010. . | “Jomo, Lowpow.” Cope, 4th Edition. 
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_ international Inventions Exhibition, 1885, GOLD MEDAL tor Machinery, SILVER MEDAL for Cables and Wie. 


and Cotton Covered 


69,000 MILES RUN 


| TR DAILY AVERAGE 
AN- 300 miles. 


| ELECTRIC TRACTION Ca, la 


SILVER MEDAL, INTERNATIONAL ELECTRIC. EXHIBITION. 1883, 


MANUFACTURERS 
( Ry Patent Processes) 
oF 


( By Patent Processes 
oF 


"ancy Silk Covered 
lexible Wires for Lez 
Suspending, 
Double Concentrie Pise. 
Light Cable the 
Ship Work. 
Classes of Lévial 
Cables ty 


VALTER T GLOVER à 


Wire and Tape of & CABLES. 


Sizes for Electrical pur: 

Doses. 
Specially insulated | 
Electric Light Leads 
Cables and Mulliph 
Wire for the various Special  Anti-Indnetion 


Systems. | | Cables for the Telephane, 
Contractors to H.M. Postmester-General the Indian Government, the principal Railway, Telephone. and Bloctric Light Companies 


MANUFACTURERS, BY PATENT PROCESSES, OF GLOVER'S PATENT COVERED IRON WIRE FOR AERIAL LINES, 
| Glover's Patent Covered High-Conductivity Copper Wire for Aërial Lines, 


Glover's Patent Covered Gutta-Percha Wire for Lending-in, Tunnel, and Underground. Wok 


THOROUGHLY ANFI-INDUCTION TELEPHONE 


Glectrical Wire and Gable Makers, 
«| SALFORD, MANCHESTER. | 


Bridgewater Street Iron’ Works. | 
WORKS :— -} Salford Electric Wire Works. | |saLroRD 
| Springfield Lane Cable Works. 


WALTER GLOVE” 
PHONOSOGPE 


LONDON: 10, HATTON GARDEN, EC. 
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DRAKE GORHAM, 


2, PRINCES MANSIONS, VICTORIA STREET, S.W. 


OWNERS or 


ABSOLUTE: IMMUNITY FROM DANGER ON HIGH TENSION 


Country by 


Running on the Barking: Rd, E., for me | 


g-TRAMWAYS COMPANY, Ltd. 
Byery one should see these Cars, avery comer. 
Ç form of traction. Full Particulars from the SECRETARY,} 
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LIGHT ENGINES 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


ALI CLASSES OF ENCGINES 
| MANUFACTURED me. | 


RANSOMES, SIMS & JEFFERIES, Lo 


Catalogues and Prices on application. 


All Goods are madd at our 


or nam W k 9: 


ASBESTOS FIRE-PROOF PAINT, for protecting wood- 
The ONLY COMPANY work, troughs for leads, &c. ee au Specify “ SALAMANUER" Brand. 


% in the World owning ASBESTOS MILLBOARD STRIPS, for ditto, Depots : rss -TYNE, Quay Side; 
FINE ASBESTOS THREAD, for covering wires. , c 34, Deansgate; LIVERPOO 
and working rking Asbestos ASBESTOS COVERED WIRES. 47 and 49, South John Street; GLA-GOW, os 


West Howard Street ; CARDIFF, 
Mines in both ITALY PATENT SALAMANDER LUBRICANT, for Dynamos, &c. square; : BRISTOL. P Provident ET oe 


and CANADA. 6:47 PACKING, NON-CONDUCTING COVERING for Boilers,&c. Street; ST. PETERSBURG, Gostinoe Dvor. 


FREDERIOK SMITE CO. 


CALEDONIA WORKS, HALIFAX. 
Contractors to Der Majesty's Government & Batlwary Companies 


BEST RHFINHD THLHPHONE WIRE. 
PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 


| SPECIALITY :—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 
COPPER WIRE, hard drawn, conductivity—long COPPER WIRE and TAPE for 


Lightning QUE &c. COPPER WIRE, all sizes for covering. STRAND WIRE all es 
Manufacturers of Mica Goods for Philosophical and ALL purposes. 
: "AGENT. ia GARDNER, (Successor to the late W. Foscroft, also P. Lucas), | 


STEEL STRAND for Mechanical Telephones. 
166, FLEET STREET. Telegraph and Telephone Case Manufacturer, 


LIMITED. 


TT. WIGGINS & SONS, LONDON, M | C A. 
RE, NEW AND OHEAP PATENT LAW. 


; MICKA MERCHANTS, [Telephone No. 2248. 
PATENT OFFICE. | Wm. M. FOXCROFT 


dE EC) IM. 36, PEROIVAL STREET AND 9, SMITH STREET, 
Pamphlet of Costs Gratis. 


PAR | ‘Vhirty-five Years’ special practice with | Lock and Block, Single Needle, Bell, Sounder, Perforator, 
sons, Inventions. Photometer, Telephone Cases, Battery Boxes, &c., &c. 


£16 16s. 3164 
1 
WROTYRON 
OR STEEL. 


GAS.STEAM.WATER, 
BOILER TUBES 
AND FITTINGS, 


LONDON OFFICE: 46, QUEEN VICTORIA Sve 
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MANUFACTURERS OF 
CORNISH & LANCASHIRE BOILERS, WITH WELDED AND FLANGED FLUES 
LOCOMOTIVE, CYLINDRICAL & VERTICAL TUBULAR BOILERS 


FOR HIGH WORKING PRESSURES. 
SPECIAL DESIGNS FOR RESTRICTED GROUND SPACE. 
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sms. THE FOREIGN & COLONIAL 


4 GREAT WINCHESTER LONDON . 


Direct in ITALY, PORTUGAL, HOLLAND, SWITZERLAND, CAPE OF GOOD HOPB, a 
INDIA, CEYLON, &c. ,and through Licensees in RUSSIA, SWEDEN, NORWAY, DENMARE, 
AUSTRIA. HUNGARY, GERMANY, and the AUSTRALASIAN COLONIES. 


This Company owns the Letters Patent, granted |R 
wii in the above Countries to Faure, Sellon, Volckmar § 
D and others for the construction of SECONDARY 
BATTERIES or ELECTRICAL ACCUMU- 
DS LATORS. | 


Under these patents (amongst other points) is | 
covered the employment of spongy metallic lead, or [ES 
of salts or oxides of lead in any way applied to or 1 till 
packed in interstices of or between lead plates, and ES 
the use of perforated, interstical, corrugated, | 
roughened and indented plates of whatever shape. 


LIGHTING CELL. 


ELECTRIC LIGHTING OF TOWNS AND ELECTR'C TRACTION ON TRAMWAYS — 


OUTSIDE THE UNITED KINGDOM. 


Write for Price Lists of Storage Batteries, Dynamo-Electric Machinery and Accessories. 


ACCESSORIES Co, 


LIMITED, 


66, VICTORIA. STREET, LONDON, S. W. 


Works BIRMINGHAM. 


QUICK 


STANDARD 
BREAK. SIZES. 
BRIDGE 
3 Ampere. 
CONTACT. 
à 4 Ampere, with Fuse. 
LONG FUSE. ‘im Er # 12 Ampere, with Fuse. 


SWIT 


LARGE ISTOCK OF PLAIN BRACKETS. 
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“INSU LATED WIRES, 


ALL KINDS OF WIRE FOR TELEPHONE, TELEGRAPH INSTRUMENT & ELECTRIC BELL WOR, | 


Cables for Electric Chandelier Wires, 
Lighting, Flexible Leads, In Silk, Cotton, Worsted, &e, 


BLAKEY, EMMOTT CO., 


AZ, IN GOLAN D. 


PRICES OF ANY WIRE ON APPLICATION. . 


i MANUFACTURERS OF 


| 


if 
| 
ny 


H USED, 
WORKS: ‘ABBEY MILLS S CHEMICAL WORKS. STRATFORD. €. | and for exp ort. 


PENTREPOTH CHEMICAL WORKS, MORRI/STON SWANSEA. | 
= OFFICES: I. FENCHURCH AVENUE, LONDON. £.c. OB UCI (LERS BURY, Lori 


(M 


= 


BOOTEH, ELLSON & Co. 
THOMAS BARRACLOUGH & CO. Ltd,, Givi! and Glectrical Gugineers, One 


Makers of all the most Improved Machinery for Electric Wire ana 5, QUEEN STREET, MELBOURNE, AUSTRALIA. 
Strand Covering, Lapping, Taping, Braiding, &e., 


The above Firm undertakes Commissions and Agencies for the 
ALSO FOR Australasian Colonies. 
STRANDING AND MAKING EBX. ESS OF EVERY SIZE AND DESCRIPTION. Telegraphic Address: “FARAD MELBOURNE.” 
Globe Works, Rochdale Road, Manchester. oes London Address (Letters only), careof ANTONY GIBBS & OUR, LA Bahegagite oat 


H. THORPE, 
59, THEOBALO'S 


ELECTRICAL DE! DEPARTMENT, 
Telephone Annunciators, Switc Jacks, 
Indicators, Bells” Relays, 

aeto Generators, &c. 

ENGINEERING DEPARTMENT, 
Builcer of any class of fine accurate 
chine work to drawing, model, or 
Manufacturer of improved 

‘Remington atvern). ‘Wheel tting, Mill- 
w Making, tomatic 


ing. Sorew a specialit, 3092 


ARTHUR B. GILL & Co., 
Glectric Light and General Engineers, 
4, BOMBAY STREET, BERMONDSEY, LONDON, SE. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically 
everlasting. No sparking on the actual contact pieces. These switches improve 
with using. Makera of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency. SUPPLIERS OF ALL ELECTRICAL 
REQUISITES. LIBERAL TRADE TERMS. 


Telegraphic Address: “ TORQUE.” 2949 


ite 
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H. & F, CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


Worixs:- BARNSLEY. 


Telegraphic Addres:—“CARBON BARNSLEY.” 8398 


WIRES. 


Insulated Wire and Cables 
of every description for 


CASE WORKS, 
5, PHŒNIX PLACE, 


MANUFACTURERS OF 


L Every description of Case | 


BY MACHINERY 


Dynamo Machines, Electric TELEGRAPH, TELEPHONE, AUTOMATIC 
UNITED ELECTRIC “WIRE Co. | : 


THE SCHANSCHIEFF PORTABLE BATTERY GASES 
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MIX & GENEST 
TRUEPHONE, TELEGRAPH AND LIGHTNING CONDUCTOR MANUFACTURING CO. Ltd, 


BERLIN, S.W. 


Inventors and Patentees of the MIX & GENEST MICRHPHONE (Patented) ; fit for any Climate, 
Richest Choice of Telephone and Domestic All Kinds of Auxiliary and Materials 


Wits 
© — 
a 
E 
D 
à Intercalating Apparatus for < 
New Glow Lump Support. Potable Glow Lamp. Portable Desk and Table Micro-Telephone Station. 


BAILEY’S MOTORS 


Actuated by STEAM, WATER, HOT AIR, PETROLEUMIOIL, &o. }}{) ' 


FOR ELECTRIC LIGHT INSTALLATIONS, INDUSTRIAL, DOMESTIC AND STABLEWMACHINERY:!WATER-RAISING &o, &o.. x 


“BAILEY-FRIEDRICH” SAFETY STEAM MOTORS. 
| Inexplosible Steady-Running, and Portable. Consumes 3 quarts of water per HELP. per day only. rt - 1. leuko 


HAAGS’ PATENT 


WATER MOTOR. 
May be driven by Town’s 
Pressure or other available 
water supply. 


BAILEY’S PATENT 
HOT-AIR ENGINE. 


HAAG’S PATENT BAILEY’S PATENT BAILEY’S PATENT 
HIGH-PRESSURE WATER MOTOR.  ‘ THIRLMERE” WATER MOTOR. HYDRAULIC ORGAN BLOWER 


HAAG’S PATENT 
HIGH-SPEED STEAM ENGINE. 


Diiving Fans. and 
light machinery. 


BAILEY’S PATENT 
WATER MOTOR PUMPING ENGINE 


For use in Mines, and places Much used for Teleph ; OR WATER ENGINE. For Lifting a portion of the water 
me 


the used for drivi 
of Pipe Organs. 


drives the Engine to a 
elevation. 


JUST PUBLISHED.—“ BAILEY’S MOTORS,” an IUustrated Catalogue of the various Motors manufactured by W.H.B. & Oo. Post Free, 1s. 


H. BAILEY & Co. Ltd., Manchester. 


W. T. HENLEY’S TELEGRAPH WORKS 


COMPANY, LIMITED. 
Offices:—27, Martins Lane, Cannon Street, London E.C. 


TELEPHONE No. 17%. WORKS :—NORTH WOOLWICH. 


Manufacturers of 


| SUBMARINE CABLES, pes 


Patent Metallic Braiding, 


+h 
T 5 
ELEPHONE CABLES, DYNAMO WIRE 


Silk Covered Wire, 
st TOY FLEXIBLE CORDS, 


202 
ELECTRIC LIGHT CABLES. 
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BEST WIRE ad 


OVERHEAD TELEPHONE TELEGRAPH 


PHOSPHOR BRONZE 
CASTINGS, 


Phosphor Bronze 
for Springs, Ropes, Screws, | 
Rods, Sheets, &c., Bearings, Bushes, 


Wire of Great Tensile Strength 
and High for 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS. AND INFRINGEMENTS OF OUR PATENT RIGHTS. 


COPY OF LETTER JUST RECEIVED AT NEW CROSS. 
_ À LEADING AND WELL-KNOWN ELECTRICIAN WRITES: 


“Having used your ENAMEL considerably for various purposes, I find that it has GOOD INSULATING 
PROPERTIES FOR ELECTRICAL WORK, being much better than the usual Insulating Compounds in use, 
which do not give such an appearance or finish as your ENAMEL.” 


SOLO EVERYWHERE, in Tins; or Post Free, 7d , 1s. 6d., and 8s. ; for BATHS, 9d., 4s. 9d., and 8s. 6d. from Works, LONDON, - 
REJECT WORTHLESS IMITATIONS. 


INSULATOR. 


A HIGHER EFFICIENCY | TRANSFORMER. ; 


ANY GLOSED-CIRGUIT TRANSFORMER IN THE MARKET 


No No Heat. Pea fect Insulation. | PRICES include Terminals, Base, &¢: | 
Fireproof Cases Extra. | 


| Price. || Lamps. | 
e9 £ d. 
300 | 12 | 80 0 0 
AUTERNATING and | sl amol 
CONTINUOUS CURRENT WATT- be 100 | 4/1248 0} 500 | Be 0 
METERS, MOTORS, INSTRUMENTS, /NSTAGLATIONS. | 150 | 6 | 47 47 | 88 0 0 


* We do not recommend this size 


BROOM HALL WORKS, TEDDINGTON, ANY SIZE TO ORDER | 


in 

| 

<> AS 

| Patent © ? O Patent Silicium 

ay Bronze and Silicium Copper 

and other wearing parts Oe sii & ind Telegrapn Lines & other 

| of Machinery à SOLE PROPRIETORS & Electrical purposes. 

| | or Of the British and Colonial Patents, 0} | 

THE PHOSPHOR BRONZE €0., 

| Y 87, Sumner Street, Southwark, London, §8.E. + 

ASPINALL’S ENAMEL, 
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A.D BLECTRICAL REVIEW. 


to all the principal 
CONTRACTORS 
at home and abroad 


ILLUSTRATED LISTS FREE 


| 


SMITH 


Brazenose St. 
MANCHESTER. 


DR CR Giles ane teal for a series, are entered under any one Heading in this Index free of charge 
but if repeated under other headings, Gd. per week is charged for each additional entry. 


tors. PAGE 
e à Gorham eee eee 
& Colonial E.P. 


J. Stiff & Sons (Boxes only) Sup. 12 


J iL Holmes & Co. voc Sup. 11 
Johnson & Phillips 
J. & W. Roper 12 
Simplex Sup. 8 
Statter & Co. ove 
ishestos.—Bell’s Asbestos Co. 16, 17 
United Asbestos Co. wee eee 


Auctioneers and Valuers (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 11 


Batteries. 
India-rubber, G.P. & Tel. bet Co. 20 


Telegraph Mfg … Sup. 2 
Battery Jars.—J. Bourne & Son .…. 18 
Price, Sons & Cu,, . ees eee eee 15 
J. Stiff & Sons 12 
- Genl. Elec. Co., Ld. G. Binswanger.) Sup. 10 
Allerton & Madeley 


Belting.— Webb & Son eee 
Beilers.— Babcock & Wilcox Co. 
Books. 


Berly’s Electrical Directory Sup. 14 
Electrical Pocket Book ... 
Gas and Petroleum Engines Sup. 14 


Cabinet Work.—Eclipse Works ... 6 
W. M, Foxcroft eee eee 3 
Castings. —Phosphor Bronze Co. 
Chemicals.—F. W. Berk & Co. 
Boor & Co. eee eee 
Dynamos.—Bolling & Lowe ... i. 12 
Gülcher Electric an & P. Co. 18 
M. Immisch... 
Johnson & Phillips ... 
Laurence, Paris & Scott . ss 
C. A. & D 
J. & W. Ro 
J. G. Latter & Co. 
Ebonite. 
Har India Rubber Comb: . Sup.11 
D. M y & Sons... . Sup. 6 
North British Rubber Co. 
Klectrical Engineers and | 
Acme Electric Works rés 1 
Burbey & Williamson 18 
ey. Emmott & Co.,Ltd. .. 6 
R. Bolton & Co. … — 
Callender’s Bitumen Tel. te, Co. ER 
Charlesworth, Hall & Co. . Sup. 19 


Crompton & … Sup. 20 
Drake & Gorham ... . = 
Electric Construction Corpn. vas 
Electrical Eng. Corporation sup 6 


Electric Traction Co. 
Elliott Bros. Sup. 20 
& Co. Su up. 13 
ru r & Telegra hWorke (! 
Laing, Wharton & Down... Sup. 4 
Laurence, Paris & Scott ... 


Paterson & Cooper 
Rashleigh Phipps & Dawson ... 10 
C. A. & Co. 


Parsons 9 
Poole & White ot 16 
Reid Bros. ... à 
Ernest Scott & Co. 
Ronald A. Scott Sup. 5 
Sharp & Kent eee eee 
Stephens, Smith & Co. _... 


Electrical Engineers, PAGE 
Swinburne & Co. se § 
Telegraph Mfg. Co. Sup. 2 
Western Electric Company Sup. 20 

_ Westinghouse Electric Co. ove 
Woodhouse & Rawson United . 11 

Electric Light. | 
Anglo-American Brush 
Bernstein Electric Lam oe 
India-Rubber,G. P.&Tel. up. 
Johnson & Phillips .. 

Laurence, Paris & Scott . ove 19 
Thomson-Houston ... . Sup. 4 


Electric Light Carbons. 
Anglo-American Brusb Corp. ... 10 
H. & F. Chamberlain 6 


Genl. Elec. Co., Ld. (G- Binswanger.) Sup. 10 
Johnson & Phillipe 1 
Lacombe & Co. ie. ove Sup. 2 
Woodhouse & Rawson United ... 11 
Electric Light Fittings. 
Appleton, 4 18 
Dorman & S se 9 
Faraday & Son 
Genl. Elec.Co. , Ld. (G. Binswanger.) Sup. 10 
Lea, Sons & Co. sé Sup. 3 
B. Verit & Sons … 
Walsall Electrical Co. ... Sup. 7 
Enamel.—Aspinall & Co. ... 
Endolithic Ivory. 
Endolithic Ivory Co. ae 
H. Bailey Co. eee eee | 7 
Greenwood and Batley eee 
Marshall, Sons & Co 
John Musgrave & 
Priestman’s Oil E … Sup. 19 
Ruston, Proctor & Co ue 4 


Stockport Gas Engine … Sup. 8 

Willans & Robinson oun 
Fibre.—David Moseley & Sons 
Fire Insurance. 

Phœnix Fire Office 
Fuel Economisers. 

E. n & Son 


Glass Manufacturers. 
Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 10 


ps. | 
Sunbeam Lamp Co. … Sup. 3 


Woodhouse & Rawson Uni i> BR 
india-Rubber. 

India Rubber, G. P.& Tel.Wks.Co. 20 

D. Moseley & Sons -. Sup. 6 
insulators, &c.—Bourne & — 13 

Price, Sons & Co. ... 15 

Stiff & Sons... 0 a Sup. 12 

W. H. Willcox & Co. ooo 

Manafacturing 

Dorman & Smith sn: D 

Elliott Bros. ia Sup. 20 

Fowler, Lancaster & Co. Sup 11 & 12 

J r À Gent & Co. ee eee 

A. B. Gill & Co. … 6 

King, Mendham & Co eee 

Laurence, Paris & Scott a 

Mix & Genest 

W. Moseley .. 

Nalder Bros 9 


LNDEX ADVERTISEMENTS. 


Maoufacturing Electricians.—Cont. 
Price, Talbot & Co. 
Ross, Courtney & Co. sou 12 
ve Mfg Co. on Sup. 2 
ne - 
Walsall lectrical Company Sup. 7 
Woodhouse & Rawson United . 11 
Mica.—F. Wiggins & Sons .… eee 3 
Motors.—Cuttriss & Co. … Sup. 12 
Gilcher Electric & P. 13 
Stephens, Smith & ‘Co. 
Patent Agents.—H. Gardner wo 8 


Poles. 


Joseph Aird (iron only) 
Porcelain 
Dorman & 


Smith ... 


9 
Genl. Elec. Co., Ld.(G. Binawanger) 10 


Taylor, Tunnicliff & Co. 


W. Wood & Co. ote Sup. 
Porous Cells.—J. Stiff & Sons Sup. 


, &e. 
ted, 


J. Jardine one ee 

G. ge "4 & Co. . eee see Sup 

y & eee ee eee 


hg Burbey & Willia 8 
mson Sup. 
Faraday & Son 


12 


18 


. 14 


10 


10 


Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10 


Walsall Electrical Co. oo 
Woodhouse & Rawson United | 
Te h Engineers. 
ohnson & Philli 
Telegraph Mfg. 


Stanhope Co. os 


Universal ses Co. . Sup. 
Tools.—Chas. Churchill & Co. Sup. 


Tabes.—Joseph Aird ... Fes 
Turbines.—F. Nell 
Vulcanite (see Ebonite). 


Wire (covered). 
Fowler-Waring Cables Co. ee 
W. T. Glover & Co. eee 


W. T. Henley’s Teleg. Works Co. 

London Electric Wire Co. Sup. 

Midland Electric Wire Co. ‘ 

Phillips Bros. 

Mic. Co. ee ete 
egra eee up 

United À Wire Co.... LL 


Ramsden, Camm 

F. Smith & Co. vee cee 
Wire Covering Machinery. 

T. Barraclough & Co. ... 
Wood Casings.—S. Elliott ... Sup. 


Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 
J. F. & G. Harris eee 
Vigers Bros. 


Woodhouse & Rawson United 


BOOK ADVERTISEMENTS APPEAR ON wade 14 OF SUPPLEMENT. 
_ aLLANROUS ADVERTISEMENTS relating to Situations, articles for Sate and Wanted, do., &o, appear on Sup. 11 (meddle of paper.) 
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Wimerepon, 22nd February, 1988, Lamp, which is Extinguished 
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TELEPHONES 


FOR BArUnt TO ALL PARTS OF THE WORLD. 


THE 


CONSOLIDATED TELEPHONE CONSTRUCTION AND 


MAINTENANCE CO. LIMITED, 
OF No. 109 FARRINGDON ROAD, LONDON, EC, 


Are the SOLE LICENSED MANUFAC- 
=. ù TURERS of TELEPHONES for Export and 
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n fl m™ UNITED TELEPHONE CO. of London 
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by any person or Company (other than 
the CONSOLIDATED TELEPHONE CO.) 
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pany offer a substantial reward for suffi- 
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to be taken against infringers of these rights, 


CATALOGUES AND PRICE LISTS ARE TO BE HAD 
FREE ON APPLICATION. 


THE CONSOLIDATED TELE- | 
PHONE CO. is prepared to supply 
the celebrated SIMPLEX ARC LAMP, 
which burns with great brilliancy and 
steadiness in parallel circuits. 


Sizes from 5 Ampéres Upwards. 4905 


SINGLE LAMP COMPLETE, WITH GLOBE (larg and small size) from 90s, 


GAS ENGINE. Type of Engine: 24 H.P. Nominal 


SIZES :—20 HP. to 400 H.P. TUBE FIRING. ag 4 | LH b> Two impulses every revolution. 


Manchester.-5, Todd Street. DEPOTS. 
Glasgow.—134, Buchanan Street. — ' Newcastle-on-Tyne—4, Cloth Marke 
Dublin.—62, Middle Abbey Street. — Belfast.—13, Queen’s Square. 
Liverpool.—28, North John Street. ae 


THE SIMPLEST GAS ENGINE MADE. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


London Office.—soO, QUEEN YWICTORIA ST. E.C. 


ANDREW & Coy., Ltd, REDDISH, STOCKPORT. 
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Co. 


ELECTRICAL ENGINEERS, 
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of 


ELECTRICAL PLANT. 
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COMPLETE CENTRAL STATIONS. 
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BINSWANGER, ) (OF LONDON AND MANCHESTER) 


Director. 


Works :—45, CHAPEL ST., SALFORD, MANCHESTER, 
& BENTHAM ROAD, HOMERTON, LONDON. 


Head Offices and Warehouses :— 


71, QUEEN VICTORIA STREET, 
LONDON, EC 


CEILING ROSE 
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A STUDY OF THE MAXIMUM POLARI- 
SATION OF PLATINUM ELECTRODES. 


In determining the maximum polarisation in a volta- 
meter containing dilute sulphuric acid, and furnished 
with electrodes of platinum, it is a matter of common 
observation that considerable discrepancies arise be- 
tween the different determinations. The circumstances 


upon which the amount of polarisation might a priori 


be supposed to depend are chiefly the nature of the 
surface of the platinum electrodes, their dimensions, 
the state of concentration of the sulphuric acid, and 
indirectly upon the pressure at which the gases are 
evolved. 

The solution of the various problems connected with 
the maximum galvanic polarisation of platinum elec- 
trodes in sulphuric acid has been approached by various 
investigators, and amongst others by Fromme. There 
is an excellent paper by this physicist in the Annalen 
der Physik und Chemie, series 2, Vol. XXXIII., pp. 
80-128, in which he discusses the difficulties of the 
subject with much elaborate detail, and describes ex- 
periments of his own which were undertaken in order 
to throw some light upon the matter. 

There are really two papers on this subject in the 
Annalen, the one quoted above appeared something 
more than a year ago. In this paper it may be re- 
membered Fromme arrived at some important results. 
He found that the amount of polarisation varied in a 
most complicated manner, according as the strength of 
the dilute acid was varied. 

In these experiments Fromme ‘iv, sulphuric 
acid, varying in concentration from 0°18 per cent. to 
650 per cent., and he observed that as the strength 
of the acid is gradually raised, the polarisation 
increases till it reaches a maximum value, and then 
diminishes to a minimum value. 

The influence of the dimension of the electrode is 
very remarkable, for when the anode is comparatively 
small the value of the polarisation passes through a 


second maximum and minimum, until it finally steadily 
increases in proportion to the increase in the degree of 
concentration. On the other hand, when the anode 
employed was larger Fromme failed to detect more than 
one maximum and minimum value for the polarisation. 

The influence of the character of the acid was also 
examined. It was found that when the acid was very 
dilute the amount of polarisation depends upon whether 
the water used in diluting the acid has been boiled in 
glass or in metallic vessels. This remarkable fact is 
probably due to the presence of minute particles of 
glass or of metal in the water, and it forms a striking 
instance of the powerful influence of traces of foreign 
matter, concerning which, in another branch of science, 
we have heard so much lately from Prof. Roberts- 
Austen and Mons. Osmond. 


When the cathode is of small dimensions it becomes 


blackened during the passage of the current of electri- 
city, whilst this effect was not noticed when the size of 
the cathode was increased. The colour of this deposit 
was observed to be yellow when both electrodes were 
small, and the strength of ‘the acid was still weaker. 
The black deposit referred to was first observed by De 
la Rive and by Poggendorff, and they showed that it 
consisted of tiny particles of platinum which had 
become mechanically detached from the surface of the 
cathode. Fromme’s experiments appear to confirm this 
conclusion. 

On the whole, it was found that the influence of 
the dimensions of the electrodes greatly affected the 
amount of the polarisation. With very dilute solutions 
the size of the anode appears to be the most important, 
whilst when stronger solutions were used the dimen- 
sions of the cathode were the most important. 

The E.M.F. of polarisation varied with the dimensions 
of the electrodes thus : when both were large it varied 
from 1°94 to 2°43 of a Daniell, the strength of the acid 
employed varying at the same time from 0:18 per cent. 
to 68 per cent. With the same variation in the strength 
of the acid the E.M.F. varied from 1°45 to 2:98 when 


the cathode was small and the anode large ; from 1:90 
B 
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to 4:18 when both cathode and anode were small ; and 
from 1°89 to 4:31 when the cathode was large and the 
anode small. 

When the voltameter was traversed by astrong steady 
current the resistance was found to diminish as the 
concentration of the acid is increased ; in this case the 
resistance reaches a minimum value when the degree 
of strength is about the same as that for which the 
conductivity is found to be a maximum by observation 
with alternate currents ; after this, it is found to in- 


. @rease with any increase in the degree of concentration. 


In the case where the anode is small the resistance 
of the voltameter continues to diminish up to the 
highest limits of concentration—namely, 65:0 per cent. 
used by Fromme in the experiments. 

Since the paper embodying these results was pub- 
lished Fromme has been at work upon a further 
development of the subject ; this last contribution to 
our knowledge of the maximum polarisation of plati- 
num electrodes in sulphuric acid recently appeared in 
the Annalen der Physik und Chemie, second series, 
Vol. XXXVIII., pages 362-395. The description of 
the experiments may be read by those who wish 
to follow the author through the elaborate details 
of his method in the REVIEW for March 7th last. 


WE have received a copy of the 
Report of the Deputation named by the 
Electric Light Committee, of Dublin, 
to visit various installations for the supply of elec- 
tricity. The stations inspected include the House-to- 
House Company’s West Brompton works, the Cadogan 
Company’s Chelsea depôt, the Chelsea Electric Supply 
Company’s station, the Kensington and Knightsbridge 
Company’s premises, the St. James’s and Pall Mall Com- 
pany’s centre, the Sardinia Street station, together 
with the provincial stations of Exeter, Taunton, Bath, 
Southampton and Waterford. 


Dublin Electric 
Lighting. 


THE Deputation considered that its 
members had fully acquainted them- 
selves with the various methods now 
in use for generating and distributing electricity for 
lighting and other purposes, and these are commented 
upon in the following manner:—The low tension 
system, in which the E.M.F. is generally 100, but not 
more than 200 volts, and which is used by the St. 
James’s and Pall Mall Company, and Kensington and 
Knightsbridge Company, has many advantages in small 
and closely populated wealthy districts, such as the 
portions of London in which the above companies have 
power to supply current, The storage or secondary 
batteries may be sufficiently charged with electricity 
during the day to last for the night, and the light 
supplied is absolutely steady when drawn from such 
batteries. There can, therefore, be no cessation of light 
through a break down of the generating machinery, as 
the batteries, if fully charged, will deliver the current 
to the consumers for several hours. The disadvan- 
tages of the low tension system are that the copper 
mains or leads conducting the current must be of very 
much greater sectional area than in the high tension 
system when the E.M,F. exceeds 1,000 volts, With 


Opinions of the 
Deputation. 


low tension, moreover, it is practically impossible 4 
maintain a uniform voltage on the mains over a 
area. As may be seen from our report on the low ten. 
sion stations, in addition to the mains carrying the 
supply of current, additional leads called feeders must 
be sent out to reinforce the current at various points, 
called either E.M.F. points or distributing points, This 
involves a network of mains and a large expenditur 
upon copper, and can only be remunerative in a small 
district where there is a large and concentrated demand 
for current. The depreciation of plant must algo be 
great as the storage batteries require to be frequently 
cleaned and to be renewed in great part at least every 
three years, and a large staff of men must be employed 
to look after them. Afler giving the matter matur 
deliberation, your Deputation would recommend for 
street lighting the adoption of a continuous current, of 
2,000 volts E.M.F., with arc lamps in series having 
opal globes. We would also recommend that three or 
four alternating dynamos should be fixed in the central 
station generating current at 2,000 volts, with trans- 
formers to reduce the voltage to 100, or thereabouts, in 
the houses of customers. We are of opinion that this 
system is the best adapted to the wants of a city like 
Dublin, where the area to be lighted is large and the 
customers scattered. 


THE Deputation also recommended 
that the Committee should select a 
suitable site for a central station and 
instruct the Borough Surveyor to prepare plans and an 
open specification for laying down a proper plant for 
lighting the area named in the licence received 
from the Board of Trade. This has been done, and 
after having considered several suggestions, the Com- 
mittee has come to a conclusion in favour of a site in 
Fleet Street, from whence we soon hope to hear that 
the good folks of Dublin are receiving large supplies 
of electrical energy. 


Central Station 
Recommended. 


THE Dublin deputation during its 
Itemsof Interest. peregrinations gained some interesting 
information. Thus the House-to-House 
Company was, at the time of the visit, supplying 6,000 
incandescent lamps which were expected to increase to 
7,000 in a short time, and some Sunbeam lamps used 
in the Brompton station had been working for over 
2,000 hours. Major-General Webber also made the 
following statement :—‘ Although the space required 
for a transformer is not theoretically large, in practice 
it is found that its installation is a more serious 
cause of expenditure and interference with structure 
than the advocates of its use lead us to suppose.” . +++ 
“ In 1887 1 inspected one of the first installations under 
the system at Lucerne, and there I found the trans 
formers in cupboards, and heating so as to colour the 
surrounding woodwork.” .... “Itis wrong to sugges 
that the installation of a transformer does not entail a2 
expenditure much in excess of its actual cost.” App# 
rently, from these remarks, the deputation conclu 
that the gallant Major-General is not a believer in the 
high tension alternating current for domestic supply: 
Mr. Crompton estimated that 1:64. per unit is the cof 
of manufacture (to his company) delivered to the eo” 
sumer, including coal, water, oil, labour and petty 
charges, but not including superintendence, raies, « 
taxes, From this it appears that upon these latter 
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being heavy or light, depends the profit or loss 
of suppliers of electrical energy at 8d. per unit; but 
why can we not get at some accurate statement of cost 
inclusive of everything ? However, as the St. James’s 
and Pall Mall Company expect to pay a dividend of 
10 per cent., we imagine that the items credited to 
superintendence, rates and taxes, are not, in this 
instance, excessive. The Brockie-Pell lamps were the 
theme of much surprise and admiration, but if the 


‘deputation could just step in and observe the “ Planet ” 


small arc lamp in action, we fancy that they would have 
even more cause to be awe-struck with its steadiness 
and absence of flickering. “ We were struck with the 


fewness of parts and simplicity of design of the Mordey 


Victoria alternating dynamo. These dynamos are 
easily repaired, and run perfectly in parallel; Mr. 
Mordey being the first to discover the fact that two, or 
any number of dynamos of the same size or periods, 
will synchronise and deliver a supply of energy through 
one lead.” The Brush Company’s electrician should 
experience the most lively feelings of gratitude at being 
thus immortalised ; and, doubtless, others who had, or 
thonght they had, performed the same feat, will bite 
their lips with chagrin. Nevertheless, the deputation 
seems to have been in earnest, and we hope that 
much good may come out of the information contained 
in the report. 


“ DR. PURCELL TAYLOR presents his 
compliments to the editors of the 
ELECTRICAL REVIEW, and begs to say 
that he has succeeded in making a new insulating 
material, having all the properties of gutta-percha, but 


Artificial 
Gutta-Percha. 


with a higher dielectric resistance. The new substance 


(called “ Parcellite ”) is very tough and elastic ; it may 
be made any colour, either flexible or rigid. A piece 
of iron covered with Purcellite was hammered out flat, 
and bent and twisted until it broke without even 
cracking the insulating substance. Its cost is about 
‘sth that of gutta-percha.” The above is a faithful 
copy of a missive sent to us, and it will doubtless 
cause much consternation amongst wire coverers. It 
would have been, however, more to the purpose if Dr. 
Purcell Taylor, whoever that gentleman is, had sent us, 
say, a few hundred feet of wire insulated by his newly 
discovered process ; we could then have satisfied our- 
selves as to the pretensions he sets forth, which are not 
likely to be received amongst cable men in that 
eredulous spirit for which the inventor doubtless hopes. 


We would suggest that he should introduce his ware to 
Mr. Ferranti. 


hanes IN the last issue to hand of this 
Scientife American, JOUTNAÏ we read the following 
editorial :—“On page 243 we give at 

some length the details of an improvement in the are 
light which, according to the statement of Dr. John 
Hopkinson, has yielded results of a very important and 
ne nature. The luminous power of the ordinary 
ight is asserted to be nearly doubled, less energy is 
ae increased steadiness is gained, the quality 
: ight improved, and other advantages gained. The 
mprovement is effected in a very simple manner, to 
da. feeding to the lower carbon a minute quantity 
rb manque in the form of an oil or grease. The 
in °r particulars given will no doubt be read with 
Now the “further particulars” given are 


| simply word for word those which wéfe sent to the 


ELECTRICAL REVIEW some time ago, and which 
formed the subject of our leader for March 14th, and 
for the correspondenee and leaderette which followed 
in the next number. It seems strange that a journal 
occupying such a position as the Scientific American, 
should insert an article, apparently on its own authority, 
teeming with absurdities and written by one deeply 
interested in the lamp. We call the attention of our 
American electrical contemporaries to this matter lest 
an attempt should be made to “ boom ” this marvellous 
are lamp in the States. 


Industries, in its issue of the llth 
Dynamo Specifienvion, Ult., falls foul of the Admiralty speci- 
fication for dynamos. In an article of 
three columns, which may be justly characterised as 
much ado about nothing, the writer attempts to show 
to his own satisfaction that some of the clauses to 
which dynamo manufacturers must conform are most 
absurd. This would probably have been the case if 
the specification had been worded in the manner 
Industries has chosen to accept as correct, but Mr. 
Farquharson clearly proves that our contemporary, by 
careless perusal and the omission and insertion of 
words which materially alter the meaning, has assumed 
a basis which is not specified upon which to construct 
a theory, showing what must happen if the Admiralty 
tests are observed. It is not often that we come across 
such a complete refutation of ideas which could have 
only been propounded in ignorance of the real facts 
under consideration. This being the case, we utterly 
fail to see the force of our contemporary’s foot note to 
Mr. Farquharson’s reply, which reads as follows :— 
“We wrote carefully, and we do not find anything in 
Mr. Farquharson’s letter to lead us to alter our views. 
We shall be glad to have the views of some of our 
readers on the subject.” Instead of asking readers to 
forward their ideas, it would have been more courteous 
and dignified to have admitted that after the facts had 
been correctly stated the article in question was open 
to modification. 


A VICTIM to electropathic belt quack- 
ery called upon us during the week. 
| This young man was treated for rup- 
ture, and after spending nearly twenty-five pounds 
on worthless appliances without receiving that relief 
and perfect cure which he was led to belieye would 
unfailingly result he demanded his money back. Un- 
fortunately he was induced to *“ square ” the matter for 
a £10 note, a proceeding which he now regrets. The 
manner in which the vendors of these belts attempted 
to combat the young man’s claim may be judged from 
the following copy of a letter received by him :—* I 
am instructed by the directors of this company to in- 
form you that the goods in question were purchased of 
the late . . . Company, Limited [the two eompanies 
having precisely similar titles—Eps. E. R.], and we, 
their successors, have every reason to believe that the 
appliances you bought of them were good. The present 
company cannot therefore open the affairs of their 
predecessors.—SECRETARY.” This, we may add, was 
written after previous correspondence upon the subject, 
in which it was stated “it is contrary to our rules to 
take back appliances or instraments which have been 
in use,” 
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ELECTRICAL OSCILLATION. 


RECENTLY Dr. Oliver J. Lodge, F.R.S., Professor of — 


Physics in University College, Liverpool, delivered a 
lecture on “ Electrical Oscillation ” to the members of 
Glasgow Philosophical Soviety. The meeting was held 
in the Natural Philosophy Class-room of the university, 


and there was a very large attendance, but we cannot 


guarantee the accuracy of this report, which was sent to 

us by a correspondent. Prof. M‘Kendrick presided. 
Prof. LODGE began by calling attention to the essen- 

tial conditions required for oscillation. One was elas- 


. ticity, or at least some kind of restoring force, so that 


when a body was displaced it should tend to return to 
its position of equilibrium, and the other condition was 
inertia, whereby a body might be carried past its posi- 
tion of equilibrium, when it would set up a restoring 
force in the opposite direction. This was illustrated by 
an experiment with a |) tube, in which the vibrations 
of water were shown. A number of interesting experi- 
ments were given with four Leyden jars of very great 
electrostatic capacity, discharged under various condi- 
tions. The sparks were discharged into water and 
under water. Those directed at the surface spread out 
into curious figures, and when the discharge took place 
in a tumbler of water the glass was broken in virtue of 
the water acting as a dielectric. It was not very clearly 
understood, the lecturer said, that a good conductor 
offered great resistance to oscillatory currents of great 
frequency. In proof of this he took a copper wire 
whose ordinary resistance would be the hundredth or 
the thousandth of an ohm, but whose obstruction or 
impedance might be very much greater—perhaps some- 
thing like 100 or 1,000 ohms. He found that to drive 
an electrical current through this conductor required a 
difference of potential which was enormous. He then 
showed the experiment of the alternative path, an ex- 
periment which he himself had devised in connection 
with his well-known researches on lightning con- 
ductors. It demonstrated that a flash of electricity 
might leave even a good electrical conductor and jump 
a moderate air space if the impedance of the conductor 
were sufficiently great. He also exhibited conductors 
of various thicknesses of wire, and showed that the size 
made but little difference on the effect, but that when 
iron wire was used the current maximum reached was 
a little less than in the case of copper wire. The cur- 
rent did not flow through the whole substance of the 
conductor. It cast merely a superficial thin film over 
the surface of the iron wire, and in consequence the 
damping was more rapid and the impedance was rather 
less than in the case of the copper. Therefore a lightning 
conductor made of iron might be actually superior to a 
copper one. The Leyden jars having been charged as 
in the former experiments, they were made to discharge 
through a long copper wire which had been hung round 
the lecture room. The oscillation set up in the wire 
reacted in the jars with an effect which, the lecturer 
explained, was quite similar to the surging of water in 
a flat bath when the edge of it was tilted up. If the 
disturbance was sufficiently great the water would 
splash over. So it was in the case of the jars. The 
spark overflowed or splashed over the edges from 
the inside to the outside coatings. This effect 
depended on having a long wire. On substituting 
a shorter wire splashing over did not so readily occur. 
When oscillation took place in a medium possessing 
the necessary properties that medium was thrown into 
oscillation likewise, into what were called waves. 
Thus, for instance, a steel spring vibrating in air carried 
the surrounding air into waves. Two tuning forks 
tuned to the same note were shown, and the vibrations 
excited in the air by one of them was taken up by the 
second fork, which acted as a resonator. The lecturer 
asked was there anything analagous to that in electri- 
city ? According to Clerk Maxwell there was. Electric 
oscillations occurred in the medium, luminiferous ether, 
which, according to his theory, possessed rigidity and 
inertia, or something analogous to density. Clerk 
Maxwell, however, was not able to verify his theory, 


| 


but this had now been done by the experiments of 
Hertz, whose detector was exactly analogous to , 
second resonant fork. If two Leyden jars were ty 
alike oscillations in one would set up oscillation in the 
other. Two exactly similar jars were shown 
similar conducting circuits connected to their inside 
and outside coatings. One of these was connected tp 
an electrical machine and caused a spark, and the other 
which was wholly disconnected from the first, exhi. 
bited phenomena of sparking by electric resonance, 
These vibrations, it was explained, were com paratively 
slow, the rate of vibration he imagined to be abont 
half a million a second. In this case the waves would 
be about 60 metres long. The modes of lengthening 
and shortening vibrations were then exhibited. Herty’s 
vibrators: were shown. By their means very ghort 
vibrations were obtained. The longest waves which 
had been got were something like 1,200 miles, and the 
rate of oscillation corresponding to them was 125 per 
second. But Hertz obtained much smaller waves than 
these, and he did so by diminishing the capacity of the 
jar. The lecturer then exhibited a Hertz vibrator 
excited by a Rhumkorf coil and explained the rapid 
fading away of the vibrations, pointing out that the 
energy of these vibrations was due principally to the 
emission of the waves into the surrounding medium, It 
was the ether itself that took up nearly the whole of the 
energy and transmitted it forward into space. He 
reckoned in the case before him that the radiation was 
about 100 H.P. Forthe comparison of these vibrations 
with the vibration of light, he said they had been sub- 
mitted to every test which had been applied to luminons 
vibrations. They had been reflected on metallic sur- 
faces, they had been refracted through lenses, for which 
purpose great lenses of pitch had been used. There had 
also been obtained interference phenomena, and, lastly, 
the phenomena of polarisation. Returning to the 
question of the shortening of vibrations, the lecturer 
showed spheres of different sizes, and explained that 
the time of oscillation of electric disturbance on a me- 
tallic sphere was equal to the time taken by light to 
travel 14 times the diameter of the sphere. By using 
brass balls of small diameter he had been able to obtain 
waves of not greater length than three inches, Although 
one could not realise it, they could imagine passing on 
to vibrations of electricity on the molecules of matter, 
and in this connection he exhibited a very beautiful 
phosphorescent vacuum tube in which there was strontic 
sulphide, a little fluor spar, and a trace of copper. An 
electric charge was passed over the powder in the tube, 
which emitted a brilliant green light, which the lec- 
turer said he believed would become the light of the 
future, although there was in the present case a light of 
only half a candle-power. The lecturer concluded by 
exhibiting an arrangement of conducting lines on the 
surface of a glass plate, which lines he compared to the 
rods and cones in the retina of the eye. He imagined 
the rods and cones to be tuned to receive the luminous 
vibrations as the lines on his glass plate were tuned to 
receive the electric vibrations. So it seemed to be that 
they had there the beginnings of a theory of vision. 
According to it the rods and cones constituted a sort of 
Cortis’s organ, and the different colour sensations corre 


sponded to the different chambers of the retinal bodies. - 


There was much yet to be worked out, and in partic 
the doctrine of these primary colour sensations ap] 

to become on this view somewhat strained and impro- 
bable, unless, indeed, physiologists were able to find 
three distinct sizes or kinds of rods and cones in the 
retina. Physically it was certain that three colour 8en- 


sations were sufficient to explain normal vision, bul. 


physiologically it had to be shown that no more 
three actually existed. The electric theory of vision at 
first sight appeared to lend itself more simply to & doc- 
trine of an infinite number of colour sensations corre 
sponding to the infinite series of the visible spectrum. 
The subject of electro optics had hitherto been a some 
what narrow field among the workers, in which, by 
way, one of the citizens of Glasgow, Dr. Kerr, 
eminent; but in the light of recent work, this es 
field showed signs of opening into a wide and 
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region, offering easy returns for a moderate outlay of 
education and experiment. 

Prof. M‘KENDRICK said they had been in the habit 
of saying that we had no electric organ, no instrument 
by which we could detect electric phenomena; but 
after the explanations which they had had that night, 
they began to see that that was an artificial way of 
treating the matter, that what were called light waves 
were short electric waves, and that we had an orga 
which could detect those waves which we had been in 
the habit of talking of as light. The electric origin of 
sight, he had no doubt, would receive the careful atten- 
tion of physiologists. 

Sir WILLIAM THOMSON said the ancients had what 
had been called the music of the spheres. Dr. Lodge 
had given the meeting what might be called the music 
of ether. He well remembered when the subject of 
electrical oscillation began first to grow in the minds of 
those who had been thinking of it. This was at the 
meeting of the British Association at Southport. The 
question was put before the members in an informal 
discussion, and they were asked to think of waves 
quicker than the shortest audible waves of sound which 
correspond to 10,000 or 20,000 periods per second. At 
that meeting Fitzgerald hazarded the bold opinion that 
electric oscillations might fill up the gap between the 
highest audible vibrations of 20,000 per second, and the 
lowest luminous vibrations 100 million per second. 
The researches of Hertz and Lodge had realised what 
was then nothing more than a splendid speculation. 

Prof. LODGE thanked the audience for their attention, 
and said he desired to return his special thanks to Sir 
Archibald Campbell for the great assistance he had 
given by lending apparatus, and helping in the prepara- 
tions for the evening’s lecture. The electrical machine 
that had been used was one that had been constructed 
by Sir Archibald, who presented it to the university 
some months ago. 

The proceedings then terminated. 


ON CURRENT DISTRIBUTION IN NETWORKS 
OF ELECTRICAL CONDUCTORS. 


By I. HERZOG and L. STARK, Buda-Pest. 
(Concluded from page 424.) 


NEXT to this, we will take into consideration the case 
where several conduits meet at two “ knots ” or points 


Fig. 9. Fia. 10a. 


of junction I and 11 (fig. 9). The current may enter 
at I and depart at the different embranchments as 
Well as at the point II. 

The calculation of the current distribution shall again 
fg ss as an example in numbers, represented by 

. 10, lt will be noticed that from one of the branches, 
th mm" in section, no current is taken, the branch 

us serving as an auxiliary conduit. In this case it is 
pr imagine the junction undone at I, for it is 
ler to set up the equations for this point, than for 


x de Where the highest and the lowest branches are 
ut. The equations are : 


y +z= 60 (1.) 


200+ 100 100 200 


180 +50 . 50 200 
Bo 


.200+200+ 100 
+200 


670 + 180 + 50 


+120 (IIL.) 


whence x= 97 amps. 
565 


2=—22 


We find that the auxiliary had transferred 56°5 amps. 
to the knot 11; that, furthermore, 2°2 amps. return 
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by the lowest conductor from I to 4 Hence a 
2: ya the correctly cut network is represented by 
g. 11. 


Fie. 11. 


Fie. 12. 
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A question which affords much interest is what in- 
fluence the size of the section of the auxiliary con- 
ductor exerts upon the current distribution. Denoting 
the sectional area of this lead by /, the following equa- 
tions are obtained : . 


æ + y + 2 = 60 (1.) 
1:67 + 21666 = (IL) 
200 y 


75 2 + 2425 = 


whence, for the three unknowns, expressions of the 
following form result : | 
- +0 
~Qfi+s 


From these equations we find for : 
= 0 = 50 mm’ 
æ = amps. amps. — 129 amps. 
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From these values it may be seen that by a diminu- 
tion of f, the current x becomes greater and 7 smaller, 
whilst z first decreases, then becomes nought for a 
certain value of f (= 110°5 mm?) and afterwards in- 
creases again. By increasing f above 50 mm’, x first 
becomes smaller, then passes through zero and after- 
wards increases again to a maximum of — 129 amps. ; 
at the same time y attains a maximum of + 221'2 amps. 
and z amounts to — 32°2 amps. A complete interrup- 
tion of the auxiliary lead would therefore bring x to 
about 52 amps. and z to about 8 amps., whilst with an 
infinite section of the auxiliary lead, z would amount 
to — 129 amps. and z to 32 amps. In the first case, 
the true cutting point would exist, one in the upper 
conduit at 2 and one in the lower at 4. The physical 
meaning of f = o is that points I and II are joined 
into one (fig. 12). The network is thus reduced to two 
ring conduits. 

The question may be raised, how the cut is to be 
imagined through a point of junction such as II in fig. 13, 
where no current consumption takes place. This means 
only that the departing current = 0. The cut may 
therefore be placed in a manner similar to that in the 
former case, viz., we imagine the three conduits meeting 
at II, separated as shown in fig. 13a, call the currents 
in two of them z and y, whence the third current must 
be equal to — (x + y), as æ + y — (x + y) = 0. For 
the two unknowns we set up two equations one of 
which expresses that the loss of potential from I over 2, 
to II, is equal to that from I over 7, to IU, whilst the 
second signifies that the loss of potential of A over I, 
and 7, to II amounts to the same as that from A over 
the right side conduit to II. 


150 + 100 ~~. 100 50 + 150 «. 150 
20 +430 150 +150 


200 90 +150 100 + 200 . (150 
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Fig. 134. 


whence : 
Ê _ 307%, — 80 à, — 108 à, — 848 i, 
| 2,038 
| _ — 500 à, — 675 à, — 1,341 à, — 205 i, 
2,038 : 


Substituting the numerical values for i,, à, is, à, we 
obtain : 


fx = — 92 amp. 
ly = — 1425 ,, 


To reach the real points of cutting we have to pro- 
ceed from x and y towards the point of junction 111, 


_ and find them at i, and i, (fig. 14). 
It may be noticed that of the expresions for + and Yy, 


the denominators are the same, the numerator of à 


being composed of positive and negative items, whilst 
that of y contains only negative items, We may 
therefrom, that z reaches its positive maximum, if the 
negative parts become = 0, and its negative maximum 
if the positive parts become = 0. 

In the first case 


= V; 
= 0; Tmax = + 23 amps; 
= 0; 
in the second, however, 
= 0; Lmax = — 11°9 amps. 


The current, y, possesses a negative maximum on} À 
equal to that calculated = — 142°5 amps. 


4 
ws 

Lo = 30 

L 

78-3 31° 

& 


Fie, 14. 


To find the highest intensity possible in the lesd 
An, we have to find the maximum of (+ + y), whieh is 


e+y= 


2,038 | 
the same current which circulates when all the points 


of current consumption are fally loaded, 
The current in the lead I 2, = 7, + x attains its 
maximum value when x has its highest positive value 
= + 23. Then the maximum for the current in 11, 
equals 20 + 23 = 223 amps. 
The current in I 2, is 


500 à, + 675 à, + 1341 i, + 205 i, 


3,038 
Therefrom we find for the negative maximum i; = 0, 
and 7, — y = — 24:2 amps., and for the positive 


a | 
4 = 0 and da —Y= + 61°6 amps. 
The current in A 2, is 
1458 7, 4+1255.4,4+727 1, +985 


The numerator contains only positive products of all 
the consumed currents which infers that the currenh in 
question has only a positive maximum existing when 


all the points of current consumption are fully loaded.. 


Its value is equal to that noted in fig. 14 already = 1285 
amps. | 
Gathering all the results of these inquiries for the 
maximum values of different currents we see that the 
currents in the leads A, and A, have positive maxima 
with regard to the knots I and II as soon as all the cur 
rent consumers are connected ; with this current CO 
sumption 7 reaches its single negative maximum WI! 
the part 15, Current 2 in II i, reaches its positive 
maximum with regard to II if all the current consumers 
except 7, are disconnected; at the same time 
currents in 17, and I 7, are at their positive 
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latter current as well as x besides have a negative 
maximum (with regard to i,) as soon as 7; = 0. 

Before concluding we will, by aid of a network with 
five knots (fig. 15), give some general remarks pertaining 
tothe principles how to proceed in order to find the 
maximam currents circulating in the different leads by 
consequence of some groups of current consumers being 
disconnected. To examine these relations, it was cus- 
tomary to have a reproduction made of, and in propor- 
tion to the network in question, and to study the 
influence of fluctuations in the current-consum expe- 
rimentally at this model. Many tenders still require 
the addition of such a model, a token how little this 
problem has been studied so far. 


In fig. 15 it will be most simple and discernible to 
cut the knots I and Vv. Inthis way four unknowns will 
result, for which four equations may be set up by 
noticing that the tensional loss 


on the way I, II equals that on the way I, IIL, II 


LA ” I, IT 99 I; IV, ITI, Il, 
” ” Vu Il EL ” ” V; LIT, T1, 
” ” 11 ” ” » Vg IV, 1113.11. 


The form of these four equations is : 


+ Y + +My = 
Tat + Too Y + Y + = (in fa (7) ) = a 
Ta? + Ty Y + las Y + 0 = (tr fs (7) ) 
Tal + Y + Vas Y + = fi (r)) = 


r are only sums of given 
resistances of leads and & (1, fm (r) ) denote sums of 
products of variable consumed currents, 7, into alge- 
our fanctions, f, (7), of invariable resistances of 


eads. As it is well known, we can find from these 
equations : 


| 

= 


= 8 
a 


Tis 
Too Vos Vos 


a3 Tao Vas Vas 


N 


m4 ÿ, z and v in the same way. N is a determination 
x Lo to all four unknowns and formed at their co- 
pare ents, therefore not depending upon the current- 
“oe The numerator, however, contains the 

of products which stand upon the right side of the 


eg and solely depend upon the current-consump- 


hus the maxi 
3 and » coincide aximum values of the currents z, 7, 


rminant, 


with the maxima of the numerator de- 
We may again write 


z= 
v= = [in F, (7) J. 


From these equations the influence of a variation of 
one or several currents, 7, upon 2, y, z and v may be 
reckoned. In general, however, only the maximum 
values of these currents are of interest. To find these 
in a simple manner, we arrange the 2 [7, Fm (r)] in two 
parts of which one contains only the negative, the other 
only the positive items; according as we take either 
the positive or the negative part = 0, we obtain the 
negative or positive maxima of the currents, x, y, 2 and 
v. The maximum currents in the other parts of the 
mains may be found by writing down the values of 
these currents, dividing into a positive and negative 
part as above and taken one of these parts equal zero— 
or by using in the expressions for these currents directly 
the maximum values of x, y, &c. 

The examples quoted and reckoned over in the above 
will certainly suffice to make the employment of this 
method of cutting upon the calculation of current dis- 
tribution in given networks intelligible. | 

In a few sentences the method described above may 
be put down as follows :— 

(1) Imagine the given network cut at any point of 
derivation or junction in such a way that it is divided 
solely into open nets, and that no part of any conductor 
be without connection with one of the feeding points. 

(2) Regard the currents flowing within the parts of 
conductors to or from the cutting points as unknown 
TZ, Y, 2... set up the equations and solve them for 
these unknowns. The obtained values are the real ones, 
and at the same time indicate the direction of the un- 
known currents. 


_ (3) The real cutting points are found by proceeding 


in the direction of the currents, calculated according to 
2, so far as to reach points in regard to which both the 
currents are positive. 

(4) After cutting the network at the so found points 
calculate the numerical values of the tensional loss 
which is maximum at the said points. 

(5) To find out the influence of any change in the 
sectional area of any conductor parts upon the current 
distribution we arrange the expression forz,y.... 
with regard to the sections and then discuss them. 

(6) To determine the influence of changes in the cur- 
rent consumption upon the distribution of current, we 
arrange the expressions for x, y . . . . as well as those 
for the currents in the other parts of the mains with 
regard to the current consumed. To find the positive 
or nr maxima we take the negative or positive 
parts = U. 


BENESTS SUBMARINE CABLE GRAPNELS. 


THE object of these grapnels (the invention of Capt. 
Benest of the India Rubber Company, Silvertown) is 
to enable a submerged cable not merely to be hooked 
but to be gripped or held fast when hooked. The advan- 
tages of such a grapnel are manifest, inasmuch as there 
will be no slipping of the cable on the flukes, and if a 
loose end is caught it cannot escape from the grapnel. 
The essential feature of the invention is the conver- 
sion of the flukes into automatically acting gripping 
jaws. The stem or shank of the grapnel is fitted with 
a boss which forms a guide for leading the hooked 
cable into the position to be gripped. Below this boss 
the shank is fitted with a thick plate carrying forked 
extensions standing out radially for the reception each 
of a flake which is pivotted thereto. These flukes may 
be described as bell crank levers, the short arms of 
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which are intended to receive the pressure of the cable 


as it is caught, and thus cause the flukes which are in 
action to rise from their open position and close upon 
the cable, and grip it against the boss of the grapnel. 
By this arrangement it will be understood that the act 
of hauling in the grapnel will have a tendency to in- 
crease the grip of the grapnel upon the cable which it 
has caught. 

Fig. 1 shows in side elevation a grapnel of the simpler 
form, and fig. 2 is a portion of the grapnel showing one 
of the flukes in the gripping position. A is the stem 
or shank of the grapnel, which carries at its lower end 
a boss, B, conveniently made of cast steel, and secured 
to the stem, A, by a lock nut. This boss is ribbed, as 
at b, to form inclined shoulders, which constitute the 
fixed gripping jaws of the grapnel. Below these ribs 
the boss extends laterally, forming five forks, 5', which 
serve as supporting arms for the pivotted flukes, C. 
These flukes, which are pointed at their outer ends and 


Fra. 1. 


form the pivotted gripping jaws, take somewhat the 
shape of a bell-crank lever, that is to say, their rear 
ends extend inwards beyond the centre of motion of 
the fluke, and when depressed, cause the upper part of 
the fluke to advance towards the fixed gripping sur- 
faces to which they are respectively opposed. The upper 
surface, c, of the tail end of the fluke is intended to 
receive the cable which is underrun by, say, two of the 
flukes, C. As the cable cought by the grapnel, while 
being drawn over the sea bottom, slides over the flukes, 
it will be caused to press upon the surface, c, of the 
tail end of the fluke, and by so pressing, to tip the 
fluke into the position of fig. 2, by which means the 
cable will be automatically gripped between the fluke, 
C, and the boss, B, of the grapnel. 

On the hauling in of the grapnel, the bite on the cable 
will be not only maintained, but increased, and thus 
the tendency of the cable to slip, even though a loose 
end only is caught, will be removed. In some cases, 
however, where, for example, the hauling in is, from 
circumstances beyond the seaman’s control, irregularly 
continued, the grapnel, by dropping, may lose hold of 
the partially raised cable, which, on getting above the 
level of the fluke pivots, will have no tendency to 
remain within the grasp of the grapnel. 


| 


It is to avoid this that the modification shown 
fig. 3 has been devised. Fig. 3 shows in side elevation 
partly in section, the improved automatic grapnel fitted 
with a locking device. In this arrangement, instead of 
using the fixed gripping surfaces, 6, forming part of 
the boss, B (fig. 1), a second movable jaw, D, is 
vided, which, like the fluke, ©, is pivotted within the 
supporting arms, 5', extending horizontally from the 
boss, B. The jaws, D, are severally connected with 
their respective flukes, C, by interlocking teeth, which 
ensure the simultaneous approach of the jaws, © and p 
to grip the cable when the pressure of the hooked cable 
comes upon the surface, c, of the tail of the flukes, 
Each jaw, D, is slotted longitudinally to receive a lock. 
ing pawl, d, and a tumbler, d!, situate below the pawl, 
and designed to move it into its locking position and 
retain it therein. These pieces, d, d, are pivotally con- 
nected to the jaw, D, and the end of the pawl, when in 
its locking position, enters a nick in the gripping face 


f 7 / 
/ 


/ 

/ 4 


3. 


of the fluke, c. The tumbler is so formed that, when 
not in action, its lower end will project somewhat from 
the gripping face of the jaw, D, as shown on the left 
hand side of fig. 3. This is for the purpose of enabling 
the cable, as it slides in between the gripping surfaces, 
to tip the tumbler, D!, and thereby bring into position 
the locking pawn, d, as shown at the right hand side 
of fig. 3. In order that the cable, whilst being hooked, 
may not be caught and lodge upon the top of the jaw 
piece, D, the cast boss is formed with a web which 


projects so as to cover said jaw piece. It will now be 


understood that the cable caught by the grapnel, and 
brought within the grip of the jaws, C, D, will be effec- 
tually prevented from escaping therefrom until released 
by hand after the recovered cable is secured. 


A Heavy Suit—-J. W. Mackay, the California 
millionaire, has entered a suit in the Superior On 
of Suffolk County to recover a judgment 10f 


. $287,313.36, accorded to him by the Superior Ovurt of 


New York in a suit brought by him against the Com- 
mercial Telegraph Company. 
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WYNNE’S URBAN ELECTRICAL TRAMWAYS. 


systems hitherto employed for applying electricity 
to the working of tramways in cities, that is, to urban 
tramways, a8 opposed to suburban, have been three in 
mber :— 
¥ 1. By means of self-contained cars carrying batteries 
stored with electricity. 
9, By means of a naked conductor of electricity 
carried in an underground channel, communicating by 
an open slot with the street, the connection between the 
car and the conductor being by means of an 
arm through the slot ; in fact, almost identical with the 
wire rope tramways as used at Highgate and Bir- 
mingham. 
3, By means of a naked conductor of electricity 
carried overhead, and supported at intervals along the 
street over the tramways line, by gibbet-like projections, 
on telegraph poles, and known as the “overhead” 


m. 

This last is the system which has obtained such enor- 
mous development in America during the last few 
years ; it is unquestionably the system best suited for 


c 
b 
d 
| | 
| | L 
| | |] 
L 
| 
d 
| | | 


suburban traffic, where conductors over and crossing 
the streets are admissible or permitted; and it is for 
working in connection with this system, and from one 
the same source of electricity, that Wynne’s system 
has been devised—that is, the suburban traffic may be 
appointed, or continued to work on the “ overhead,” 
but when the line enters a town where telegraph poles 
and ‘overhead conductors along, and crossing, the street 
are inadmissible, these shall stop short, and the con- 
ductor continued as an insulated underground conductor 
Communicating with the moving car, by the method 
lnvented-and introduced by Mr. Wynne. 
This method, which was reported upon recently by 
€ engineers of the Brush Electrical Engineering Com- 
pany (see REVIEW for February 28th), is such that all 
henge in the street pavement are dispensed with ; 
rs is no hole or place into which road grit and 
| +. can get, where it would abrade the conductors 
a require drainage or catchpits for its removal or 
sr ection. The only surface difference between an 
+ der tram-line and one laid on Wynne’s system, is 
4 crenellated flat iron bar is laid edgewise along 
sm of the track following the bond of the 
Paving sete, and certain contact boxes of about one- 


quarter of a square foot surface are spaced along line, 
and laid level with the pavement. 


The accompanying plan of the road shows the above 


arrangement :—(a) indicates the underground insulated 


main conductor of electricity ; (J) is a small supple- 
mentary line, shown separate from the main conductor, 
but which may be incorporated with it, the two being 
laid like an ordinary electric lighting main ; (c) are the 
lengths of crenellated plates, which are made of such 
length that two or three of them at a time are covered 
by the moving tramcar ; (d) are the cortact boxes. 

The object of giving acrenellated shape to the iron 
bar laid edgewise is (lst) to bond and incorporate it 
with the pavement; (2nd) to avoid break of bond, 
which is as important to preserve in pavement as in 
brickwork ; (3rd) to afford a good foothold for horses ; 
and (4th) to avoid any skewing of the wheels of vehicles 
in crossing the track. | 

The electrical arrangement is as follows :-—T wo 
lengths of c are always electrically charged under the 
tram-car, by being connected through the operation of 
the automatic contact boxes with the main ; and from 
these charged conductors the car, which is provided 
with an electro-motor, picks up the electricity as it pro- 
ceeds by means of a brush sliding along the top of c; 
as the car proceeds the lengths of c in advance are con- 
secutively charged, and those behind are dropped, so 
that every charged length of c is always un 
the car, which thereby protects the ordinary traffic of 
the street from being by any possibility included in the 
electrical circuit. | 

As the electrically charged lengths of c are 80 sho 
the waste of electricity is reduced to a minimum, an 
no extraordinary or special insulation of these lengths 
is required ; they and the setts are well laid in the 
ordinary pitch grouting which is now so generally used 
for the best city pavements. The line can be flooded 
without any disturbance of its action. 

By coupling both wheels of the tram-car, gradients 
of one.in eight can be climbed. ~ 

One of the chief advantages of this system is that ne 
reconstruction of the permanent way of horse-car lines 
is required, as the weight in each axle is only very 


slightly increased (the total weight moved is actually 


less than in horse lines), and further, a line worked by 
horses can be altered to electrical driving without inter- 
ruption of the traffic. The cost of the alteration, as 


shown by the report previously mentioned, is hardly 
more than the capital ccst of the horses and horse-cars 


which are dispensed with. | : 


ON THE EXCITEMENT OF ELECTRIOITY 
AND HEAT IN ELECTROLYTES. 


By MAX PLANCK (Annalen der Physik und Chemie). 


(Continued from page 455.) 


Section 5.—Another Calculation of the Production of 
| Heat. | 


ACCORDING to the principle of energy, the transforma- 
tion of energy, or, in our case, the production of heat 
in any spacial part of the solution, must be equivalent 
to the value of the work of the effects exerted upon 
this space from without. These effects in our case 
consist firstly, in electrostatic work, by which the elec- 
tricity generally leaves the space with a different ten- 
sion than it had on entering ; and further, in osmotic 
work, whereby the ions of the space are either com- 
pressed or allowed to expand. Both kinds of work 
occur on the entire surface of the space and can be 
readily indicated. 

The electrostatic work is measured by the product of 
the quantity of electricity which has passed through, 
into the amount of the electric tension through which 
it has fallen. Thereby, as the quantity of electricity, 
J» do dt, enters the space in the time, d é, through a 
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surface element, d +, with the internal normal, », we 
obtain the expression : 


dtfivde 


as the amount of the electrostatic work. On the other 
hand, we obtain the osmotic work in the superficial 
element, d «, for a given kind of ion by multiplying the 
osmotic partial pressure by the decrease of volume of 
the space which is produced by the movement of d /, 
d e, and the normal component of velocity as calculated 
in section 1. Thus for the osmotic work performed at 
the positive ions of the first kind, we have 


p.dt.de ( e 


» v 


and corresponding expressions for the remaining posi- 
tive ions. For the negative ions of the first kind the 
osmotic work is : 


Ô 
v. 


so that we finally obtain the entire osmotic work by 
addition in the form : 


-dt.do(nPOt v) 5°) —dtde RN» 


where N » is defined by the equation (2). 

If à cis integrated over all the superficial elements 
and added to the electric work the total amount of the 
value of the work of the external effects and conse- 
quently the heat produced in the space in question 
appears as: 


w=dtfde(RNv+ (11) 


identical with the expression at the close of the last 
paragraph obtained in the direct way. The principle 
of energy is thus fulfilled by the assumptions which 
we have made. 


The strikingly simple form of the expression for the | 


osmotic work leads to a special consideration. We 
obtain the heat produced by the osmotic work in any 
given spacial part of the liquid if we totally disregard 
this work and merely assume that every gramme ion 
(whether positive or negative), carries with it in its 
movements the quantity of heat, R, which at 18° = 
9689 grm. calories. Since as by the element, d a, 
altogether d {, d a, N » ions enter the space, this assump- 
tion gives exactly the value as calculated above for the 
heat produced in the whole space. I will not here 
examine whether this is merely a convenient mathe- 
matical relation, or if especial physical representations 
can be connected with this simple regularity. Still we 
must notice the peculiar connection of this represen- 
tation with the hypothesis of Kohlrausch on convey- 
ance of heat by electricity. For the present, certainly 
this connection must be pronounced somewhat super- 
ficial, as we have here to do with electrolytic conduc- 
tion and with uniform temperatures. 

If no current passes through the solution (J » = 0) 
and there consequently occurs only simple diffusion, 
the heat produced in any part of the solution is equal 
to R times the number of the ions which have entered. 
On the diffusion of an electrolyte from a solution into 
a more dilute solution the latter will be heated and the 
former cooled just as it occurs on the issue of a free 
gas. I do not know of any experiments on this ques- 
tion, but a special case will be discussed below. 

Hence, in general, the heat produced in an electro- 
lyte depends on two circumstances :—1, the movement 
of the electricity ; 2, the movement of the matter. The 
movement of the electricity occasions heat as it passes 
from higher to lower potential values. The movement 
of the matter produces heat, as every ion carries with 
it the quantity of heat, R, so that an accumulation of 
ions in a space occasions a liberation of heat depending 
on the number of ions which have arrived. 

(To be continued.) 


THEATRE LIGHTING MAGDEBURG. 


IN the report of the management of the gas and ae. 
works of Magdeburg for 1888-89, some interesting de. 
tails are given regarding the working of the electrie 


light installation in the town theatre and also con. : 
cerning the life of incandescent lamps. The installe. - 


tion was in operation for 240 evening and 7 day per. 
formances, and in addition a small amount of current 
was generated each day for lighting purposes from 
7 a.m. until the evening performance began. Two 
40 H.P. gas engines and one of 5 H.P. were emplo 
to drive the dynamos, and during the whole period of 
working there was no interruption in the service, At 
the end of the year there were installed 160 32-0:p 
lamps, 356 of 25 C.P., 444 of 16 C.P. and 75 of 10 CP, 
or a total of 1,035. Of these 1,028 were placed in the 
theatre and 7 in the generating house, whilst in the 
wardrobe room were 5 hair burning apparatus, each 
taking 2 ampéres. Altogether 286 glow lamps had to 
be renewed. : 

The incandescent lamps were dusted daily and de- 
fective ones replaced by new and tested lamps. At the 
beginning of the season in September last the corona 
suspended from the roof of the auditorium was fitted 
throughout with new glow lamps and the old ones 
were used under and behind the stage. Tests were 
made with 40 Edison incandescent lamps supplied by 
the General Electric Company, of Berlin, in order to 
ascertain their duration efficiency. The results obtained 
showed that five of the lamps were unservicable, burning 
only 66, 433, 483, 515 and 595 hours respectively. The 
remaining 35 lamps lasted from 518 to 643 hours. The 
total expenditure during the year was £916, but of this 
sum the manager of the theatre paid an. indemnity of 
£504. The total cost of the installation was £4,475, or 
at the rate of £4 12s. 3d. per lamp installed. 


LIGHTING OF THE EASTERN RAILWAY 
STATION IN PARIS. 


AN important electric light installation has been com- 
pleted at the Eastern Railway Station in Paris. The 
three-wire system of distribution is employed both for 
the incandescent and arc lamps. The machinery com- 
prises a set of Belleville boilers, and three groups of 
Weyher and Richemond engines and Sautter-Lemon- 
nier dynamos. Two of these groups supply the neces- 
sary current, whilst the third is kept in reserve. The 
dynamos are series wound, of the two-pole type, and 
have a capacity of 100 H.P. each whilst running at 


revolutions. There are in daily use 130 arc lamps re- 


quiring 860 ampères, and 1,500 glow lamps | 
1,180 ampères. At this rate of consumption the dyns- 
mos are not worked at their full output, and including 
the third group, the total reserve plant amounts to 2 
per cent. The ground surface occupied by the ms 
chinery is very limited, but there is still sufficient 
space to contain a further group of generating ms 
chinery. This would enable the actual lighting to be 


increased:by-about 50 per cent. The switchboard has 


been so arranged that one dynamo can easily be re 
placed by another without any variation in the EMF. 
taking place in the circuit at the moment when the 
one machine is withdrawn and the other started. 
arrangement has been adopted whereby the working of 
the dynamos may, if desired, be changed from the 
three-wire to the two-wire system. A noteworthy 
feature in this installation is, that the railway com 
pany’s engineers obtained the whole of the plant from 
French firms, possibly in view of the agitation of. 
Paris electricians against the employment of f 
machinery in the central stations in that city. 
lamps used in this installation are of the Cance, 
and Henrion types. | 
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A. SYNTHETIC STUDY OF DYNAMO 
MACHINES. 


(Continued from page 376.) 


 YIIL.—ARMATURE REACTIONS (continued). 


In a previous article we considered at some length the 
nature of the distortion produced in the field by the 
current flowing in the armature. If the armature 
carries a current at all, it must produce distortion, that 
is to say, it becomes a magnet, the cross field of which 
exercises an appreciable effect upon the original forward 
feld. If the ampére-turns on the armature are few 
the distortion is correspondingly small and only a 
amall amount of lead is required to bring the brushes 
into their proper position. But in modern machines 
the interference of the armature field on the magnet 
field is considerable, and it is a point of some import- 
ance to determine to what extent armatures of given 


dimensions can be loaded without overstepping the . 


limit fixed by satisfactory working. 
It has been shown that if the armature is too powerful 


the machine becomes unworkable, any attempt to make | 


it run resulting in violent sparking, which very soon 
ruins the collector and brushes. Now, one of the con- 
ditions essential to the successful working of a machine 
is, that there shall be no sparking, and obviously the 
ampère-turns on the armature must not be great enough 
to cause sparking should the normal load be tempo- 
rarily increased. Machines are not expected to be 
capable of running continuously at an output of say 20 
per cent..above their normal, for the heat generated in 
working might then produce a greater rise of tempera- 
ture than would be considered safe or desirable ; but 
in view of the fact that machines while running con- 
tinuously are often giving an output considerably 


. under their normal, a temporary increase of 20 per 


cent, should not be attended with any detrimental 
results as regards sparking, or with any difficulty 
in collecting the increased current. In determining 
amount of the radiating surface necessary for a specified 
rise in temperature, the assumption that the output 
exceeds the normal is not made, or at least the margin 
allowed is but small, since the increased generation of 
heat during the time the machine is overloaded may 
be considered as compensated by the diminished heat 
generated during the time it is underloaded. Again, 
the rising of the temperature is a slow process, a 
medium size machine taking from four to six hours to 
attain its maximum. It will thus be seen that the 
ultimate temperature of a machine in continuous run- 
hing may be the same with a varying load as with a 
constant one, and that while there.is no reason to pro- 
vide as regards cooling surface for any temporary 
excess in the output, it is very necessary to allow an 
ample margin for this as regards sparking. It would 
be an evidence of bad design if a 20 per cent. increase 
in the load made a machine spark. 

Above is presented one side of the question. The 
ampère turns on the armature must not be sufficiently 
humerous to introduce sparking difficulties, but neither 
must they be too few if economical design is aimed at. 

ughly speaking, the armature of a dynamo costs one- 
third of the whole machine, and for a given cross sec- 
tion the output increases with the ampere turns on it. 

course the copper in the winding increases in the 
Same ratio, so, also, does the copper in the series field 
om if the machine is compounded. The ampère 
urns which can be carried by an armature for a given 
size of field is limited only by the sparking which 
occurs when they get too numerous, and economy in 

ign indicates that it is desirable to put on as many 
oe turns as we can without overstepping this 
Reverting to fig. 145, it will be seen that the cross 
circuit under each pole piece is very short, and that 
re cross lines in their paths have to leap the air gap 

i@, Since the part of the circuit through iron is 

we may say, roughly, that the whole of the mag- 


netising force of the cross circuit is expended in the 
air gap, and increasing this would diminish almost in 
inverse ratio the cross induction. In actual machines 
there are not of course a set of forward lines and a set 
of cross lines crossing each other, but we have result- 
ing from the superposition of fields a twisted forward 
induction something like that shown in fig. 147, the 
tendency of the armature winding to produce a cross 
field being manifested in the distortion produced in 
the forward field. The magnetic effect of the arma- 
ture winding may be resolved into two components, as 
described in last article, one at right angles toa line 
joining the pole crowns (fig. 148) which produces a 
backward induction weakening the field, the other 
producing a cross «induction which twists the field. 
The relative magnitudes of these two components 
depend on the position of the brushes. To counteract 
the effect of the former it is necessary to provide 
additional excitement on the magnets, while the induc- 
tion due to the latter, if the machine is to work satis- 
factorily, must not exceed a certain fraction of the 
forward induction. 

It must be remembered that a lead has to be given to 
the brushes solely on account of the distortion. Inthe 
very act of moving the brushes forward we create a 
component which weakens the field, redacing at the 
same time the component causing the cross field. 
Though we may be unable to determine with accuracy 
the exact position at which the brushes have to be placed, 
and therefore the exact value of the component which 
produces the distortion, we have been furnished by 
practice with the limiting value for the ampére-turns 
on the armature for sparkless working, the initial dis- 
tortion, the lead and the resultant distortion alike 
depending on the relative strengths of the magnet and 
armature fields. 

(To be continued.) 


THE MEXICAN TELEGRAPH COMPANY AND 
THE CENTRAL AND SOUTH AMERICAN 
TELEGRAPH COMPANY. 


WE take from the pages of the New York Zlectrical 
Engineer of April 16th, the following statement as to 
the financial position of the above-named companies :— 

‘“ The Central and South American Telegraph Com- 
pany has just paid (April 8th) a dividend of 1? per 
cent. 
dividend of 24 per cent., payable April 15th, to stock 
of April 8th. President James A. Scrymser, of the 


Mexican company, says, the encouraging receipts of 


the present quarter (to March 31st, 1890) tend to con- 
firm the estimate that the business of 1890 will pay the 
usual 10 per cent. dividend on the new capital, 
2,000,000, and leave a surplus equal to that of 1889. 
There are now in the treasury 874 shares of the com- 
pany’s stock and 1,634 shares of the Central and South 
American Company. | 


“The balance sheet of the Mexican Telegraph Com- 
pany, December 31st, 1889, shows :— 


Assets. 

Cost of plant $1,434,420 

Duplicate cable, equipment, &c. ... at 395,034 

Cash in Bank ate 38,245 

Bonds, at cost 26,806 

Stock, at cost sé 127,450 

Treasury stock, at p 65,600 

… $2,198,659 

Liabilities. 

Capital stock ... $1,500,000 
Invested revenue 110,918 
Premium on treasury stock ... ae ‘ed 16,560 
Loan to Central and South American Tele. Co. «.. 40,000 
Open accounts... sks abe 95,962 
Net revenue to December 31st, 1889 435,223 
Total . $2,198,659 


The Mexican Telegraph Company has declared a 
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“Mr. Scrymser says of the Central and South 
American Company that this quarter’s receipts justify 
expectation of 7 per cent. on the increased capital of 
$4,808,000 and as large a surplus as that of 1889. There 
are now in the treasury 1,920 shares of capital stock. 
The repair steamer, Relay, has been accepted from the 
contractors. 

“ The balance sheet of the Central and South Ameri- 
can Telegraph Company of December 31st, 1889, 
shows :— 


Assets. 
Cost of plant ... ies ove ‘ee … $4,351,603 
Improvements ... ses 131,040 
Cash in bank ... 230,833 
Treasury stock avs oss 993,400 
Open accounts se coe 256,088 

Total ... one $6,072,109 

Liabilities. 

Capital stock ... ess eve $5,000,000 
Open accounts one 11,538 
Net revenue to December 31st, 1889 sé cé 584,528 

Total ... $6,072,109” 


REVIEWS. 


Electrical Influence Machines. By JOHN GRAY, B.Sc. 
London : Whittaker & Co., 2, White Hart Street, 
Paternoster Row. 


In this book we have a full account of the Historical 
Development and Modern Forms of Influence Machines, 
together with instructions for making the latter. .The 
work is divided into three parts, the first giving a 
“ General sketch of the phenomena and leading prin- 
ciples of Static Electricity ;” II. “ Description of 
Influence Machines ;” III. “ Practical Construction of 
Influence Machines.” Under the general heading we 
find that Electrometers are included; also, for no 
particular reason, we suppose, except that the writer 
worked under Sir W. Thomson, we have a couple of pages 
devoted to a brief description of Thomson’s potential 
(or volt) meter. The descriptions of the various types 
of machines in Part II. are very concise and clear, and 
are well illustrated. The practical part (Part III.), 
where instructions are given for the manufacture of a 
Wimshurst machine, is carefully written, is pretty full, 
and would enable an amateur to turn out a fairly 
workmanlike piece of apparatus. The instructions in 
some cases are, however, hardly sufficiently descriptive, 
and others, the manufacture of shellac varnish, for ex- 
ample, can only be characterised as “ much ado about 
nothing.” Altogether, however, Mr. Gray has done 
well in bringing out the publication. 


Leçons sur L’Electricité professées a l'Institut Electro- 
Technique Montefiore annexé a l'Université de Liége. 
Par ERIC GERARD. Tome 1: Théorie de l’Elec- 
tricité et du Magnetisme.—Electrométrie.—Théorie 
et Construction des Generateurs, et des Transfor- 

_ mateurs électriques. Paris: Gauthier-Villars et Fils, 
09, Quai des Grands-Augustins. Liége: Leon -de 
Thier, 12, Boulevard de la Sauveniére. 


The first portion of this book consists of an elemen- 


tary examination of the theory of potential, which 
serves as a foundation for the study of electric and 
magneticaction. The chapters which follow are an exposé 
of magnetism and of electrostatics, based on Faraday’s 
researches, and also on the work of Clerk Maxwell 
and Hertz. The pages relating to electro-dynamics, to 
electro-magnetism, and to induction, give a simple ex- 
planation of the fundamental laws which govern those 


phenomena. Numerous examples help to make the — 


theoretical formule clear. Accumulators and trans- 


formers are dealt with concisely, and there are also 
fairly full descriptions, both practical and theoretical 
of different types of dynamos. Although there js 4 
fair amount of original matter in the work, there js (as 
is the case in most modern works of the kind) a vag 
amount which is old, and which is practically only re. 
dished up; at the same time we think that the work is 
well adapted for the purpose for which it was written, 
and is by no means to be despised. 


EDINBURGH EXHIBITION. 
THE International Exhibition of Electrical Engineer. 
ing, General: Inventions and Industries, was opened 
yesterday, with all due ceremony, by the Duke of 
Edinburgh, accompanied by the Duchess, in the pre. 
sence of a distinguished assembly of English and 
Scottish nobility and notables. The proceedings com- 
menced, on the arrival of the Royal party in the Grand 
Hall, by the singing of the National Anthem by the 
Edinburgh Choral Union, accompanied by the organ 
and the band of the Edinburgh Orchestral Society, 
An address of welcome was then read, to which His 
Royal Highness suitably replied, after which prayer 


was offered and a psalm sung, which had been specially © 


composed for the occasion. The Exhibition was then 
declared open, and the proceedings closed with the 
Hallelujah Chorus. These ceremonial engagements 
over, the Royal party was conducted round the Ex- 
hibition by the officials of the Executive Council, 
The tour commenced with the Foreign Courts, and 
continued through the British Section, the Sculpture 
Galleries, the Machinery Hall and the Locomotives’ 
Court. Arrived at the western door carriages were 
in waiting to take the party for a drive through 
the grounds prior to departure from the Exhibition 
enclosure. The weather was splendid; the city 
was in holiday array, and the Exhibition, altogether, 
was inaugurated under very favourable auspices. The 
completeness of the arrangements, and the forward 
state of the exhibits, reflect great credit on the Execu- 
tive Committee, and especially on the manager, Mr. 8. 
Lee Bapty. 

On the previous evening a large party of Press re- 
presentatives were afforded a preliminary inspection of 
the exhibits, when the electric lighting of the building 
and grounds was fully tested, and appeared to be com- 
plete in every detail. Some alterations have been 
made in the scheme of lighting as at first intend 
of which details will be given in our next. -— 


NOTES. 


Aberdeen and Electric Light, — Much interest 
attaches to a scheme which is being promoted by the 
Gas Committee of Aberdeen Town Council, for the 
utilisation of the water in the Loch of Skene for the 
production of the electric light, and it has been re- 
mitted to Mr. Smith, the gasworks’ superintendent, to 


report on the possibility of the Town Council obtaining 


the surplus supply of water from the dam at Culter 
Paper Mills for the purpose in view. This dam is 
supplied directly from the loch. In the event of an 
arrangement being made whereby the council can 
depend on a supply of water from this source, it 
designed to convey it in pipes from Culter to Justice 
Mills, at the west end of Aberdeen, where à t 
wheel could be erected to drive a dynamo. It 
believed that a sufficient amount and fall of water 
could be obtained to produce the electricity requi pr 
supply the restricted area to be scheduled at the 0 


The Lighting of Chelmsford.—The Gas World 88% 
Messrs. Crompton must bave lost a good deal pr! 
by way of fines, for since the commencement D 
night has passed without some of the lamps collapsing. 
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Electric Light at Folkestone,—At a meeting of the 
Folkestone Town Council, held on Monday evening, 
gome further correspondence was read from the 
solicitors of Messrs. Crompton & Co., who, a few 
months ago, obtained the contract for lighting the 
town by electricity. The letter stated that Messrs. 
Crompton learned with regret that the Council had 
refused to grant them an extension of time before pro- 
ducing the light. The date had been fixed for the Ist 
of July, the date upon which the contract with the 
Folkestone Gas Company expires, but the letter went 
on to say that it would be quite impossible to get the 
plant in working order by that time, and unless an 
extension were granted they would decline to carry out 
the contract at all. This gave rise to much discussion, 
which resulted in the contract being extended to the 
ist of January, 1891. At the same meeting the pro- 

to light the town by oil was again brought 
forward. The Town Clerk stated that he had written 
to the Elham Highway Board and ascertained that a 
Mr. Snested undertook to supply oil, chimneys and 
wick at Cheriton, and to keep the lamps cleaned and 
alight for 12s. 74d. per lamp for three months. A 
letter was also read from a firm in Dorsetshire offering 
to supply the Corporation with oil lamps at 353. each 
and guarantee them to burn 12 hours per night at the 
nominal cost of half-penny per lamp. This matter 
was deferred. Wedo not envy Messrs. Crompton in 
their position, as ten members of the Corporation, 
including three gas shareholders, are against the elec- 
tric light, the vote only having been carried by a bare 
majority of one. 


Electric Light for Business Premises,—Messrs. E. 
Jones & Co., Limited, drapers, &c., of Southampton, 
opened an extension of their business premises named 
Queen’s Buildings, last Thursday. The new suite of 
shops is lighted by electricity. 


‘Before His Time.—M. Firmin Leclerc, editor of the 
Journal des Applications Electriques et Electrotechniques, 
mentions the arch-terrorist, Marat, as having warmly 
advocated the treatment of disease by static electricity. 


The “Young Man from the Country.”—Says the 
Electrical Review, N.Y., apropos of the recent fast speed 
telegraphic tournament :—‘ The ‘raw-boned youth 
from the country’ has again become famous. He came 
up from ‘daown Hartford way,’ and calmly raked in 
the first prize.” 


_ Colonel Gouraud.—Mr. Edison’s English representa- 
tive has arrived in England bringing with him several 
novelties from Mr. Edison’s laboratory. 


National Telephone Company Please Note.—Mr. J. 

wis Young, general manager of Edison’s Phonograph 
Company, has invented a new telephone mouthpiece, 
by which it is said the slightest whisper may be heard 
over any distance of wire. The secret of the invention 
18 in the proportions in which the transmitting tube is 
made, and as the whole device can be manufactured for 
à lew pence, Mr. Lewis Young proposes to make a free 


Lenatatlon of the mouthpiece to all telephone users in 


The National Telephone Electrical Society.—This 
society met on Friday evening, the 18th ult., to hear 
‘ paper by Mr. Percy F. Currall on “ Batteries,” in 
Waich the merits of the various forms of cells in the 
es Was discussed. Mr. W. Johnston, on the 25th 
be also read a paper on the subject of “ Galvano- 
+ apn . Which gave rise to a lively discussion as to 
= merits of the D’Arsonval-Deprez as compared with 

er forms of reflecting galvanometers ; this was the 
= meeting of the session, and there was a large 

mr ge and much enthusiasm. Mr. Arthur E. 

rell, the vice-president, occupied the chair. 


French Exhibition,—It is very likely this exhibition, 
to be held at Earl's Court, will prove a great success. 
The list of exhibits is decidedly good, and many will 
doubtless pay it a visit during the coming summer. — 


Patent Refased.—We notice that the Commissioner 
of the United States Patent Office has refused to grant 
a patent for the application of the Faure secondary bat- 
tery to the propulsion of vehicles. The refusal was 
grounded on the opinion that the application of the 
Faure secondary battery as a propelling power for 
vehicles was an obvious use, and that the public have 
the right to employ a given invention in all its obvious 
uses when the patent has expired ; nor may the public 
be lawfully debarred from the usage of such patent by 
any subsequent patents seeking to monopolise uses 
which, while special, are at the same time admitted by 
experts as pertaining to the original patent. 


A New Incandescent Lamp.—Langhan & Co., of 
Berlin, have just patented a new lamp (v. fig.), the 
principal feature of which is the vertical prop, a, sup- 
porting the incandescent spiral, 6. This prop is connected 
at a! with one of the two electrodes, and at a? with the 
spiral which joins the other electrode at J'. It consists 


of a core amd envelope, the latter being formed of tw 
metals or alloys, whose coefficient of expansion differs. 
The heat caused by radiation occasions a difference in 
expansion between the core and envelope and the 
internal tensions, the result being the suppression of all 
lateral flexion. | 


The Paris Universal Exhibition, 1889,—The report 
of the Executive Council of the British Section of this 
exhibition has recently been issued. The guarantee 
fund raised amounted to £16,800, but it was found un- 
necessary to make any call upon the guarantors. The 
chief source of revenue was the monéy received 
for space, which was at the rate of 5s. per square 
foot. It was throughout the object of the Committee 
to expend the funds entrusted to them by the exhibitors 
to the benefit of those who provided them, and not to 
make a considerable margin -of profit. The total 
number of exhibitors in the British Section was 1,149. 
Throughout the exhibition the average of awards was 
50 per cent. ; in the British Section it was 90 per cent. 


Woodhouse and Rawson, Limited.—The Financial 
Times says: “In answer to repeated enquiries by a 
shareholder, the secretary of Woodhouse & Rawson, 
Limited, in a letter dated 22nd inst., states that ‘a 
general meeting will probably be called in May, at 
which a preliminary statement of the accounts and a 
report will be presented.’ Most shareholders will be of 
opinion that sufficient time has elapsed to entitle them 
to expect something more satisfactory than a mere pre- 
liminary statement of accounts,” 
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The Institution of Electrical Engineers Students’ 
Meeting.—The students of the Institution met last 
Friday at the Sanctuary, when Mr. Ernesto Cirla read 
a paper entitled, “ Lightning Conductors according to 
Modern Theories.” Mr. Sydney Sharp took the chair. 
In the discussion which followed, the Chairman, 
Messrs. Barton, Wightman, Bone, Parsons, and Miiller 
took part. Mr. Cirla having replied, the Chairman 
proposed a vote of thanks to him for his interesting 
paper, which was unanimously carried. Mr. Barton 
then proposed a vote of thanks to the chairman, which 
was also carried. At the next meeting, to be held May 
9th, Mr. Miiller will read a paper on “ House Tele- 
phones.” | 


Chatham Lighting.—The committee appointed by 
the Chatham Board of Health to consider the applica- 
tion of the Chatham, Rochester, and District Electric 
Lighting Company for the substitution of 42 for 21 
years as the period at which the authorities could, 
under the provisional order, purchase the undertaking, 
have come to a conclusion which is in every way satis- 
factory, the company’s request being acceded to, pro- 
vided the Board of Trade will agree to the alteration. 


A Public Boon.—The French postal and telegraph 
authorities are busy studying the adaptation to "busses 
and tramcars, of both Paris and its suburbs, of portable 
letter-boxes, in which the public will be able to deposit 
telegrams, letters and cards. This system has been 
working satisfactorily for years in Brussels and other 
places. Could not the same scheme be adopted with 
advantage here ? 


Yankee Notions.—“ Faire Grand ” is not sufficient for 
Yankee imagination. “Faire plus grand” is more 
appropriate to our time of exhibitions and other 
wonders. It is announced that Mr. Eiffel, in concert 
with Mr. Edison, has offered the Direction of the 
United States Universal Exhibition to construct a tower 
similar to that of Paris, but 500 feet higher, the said 


tower to be illuminated by means of one million 


coloured electric glow lamps. What next ? 


The International Telegraphic Congress. — This 
meeting is to be opened in Paris the 15th May; 130 
invitations have been sent, and 90 already answered, 
37 of which are from foreign Power representatives. 
Three great receptions will take place at the Ministry 
of Commerce to celebrate the event, and visits to the 
Versailles and Compiègne palaces are being organised. 
Mr. J.C. Lamb, Mr. H.C. Fischer, and Mr. P. Benton will 
represent England, and also the Cape Colony and Natal. 


Cardiff Electric Light Supply.—The Brush Electrical 
Engineering Company, Limited, has issued the follow- 
ing circular to their Cardiff patrons :—“ We regret to 
have to inform you that in consequence of the rules of 
the Board of Trade in regard to overhead wires, and of 
the decision of the Corporation of Cardiff not to consent 
at present to our application for a provisional order 
enabling us to place our conductors underground, we 
shall have no alternative but to close our lighting 
station. While thanking you for your past patronage, 
we must ask you to beso good as to make other arrange- 
ments for the lighting of your establishment at your 
earliest convenience. Next year we shall renew our 
application for a provisional order, and trust then to 
obtain the consent of the Corporation, when we shall 
be prepared to carry out the electric lighting of Cardiff 
on an extensive and thoroughly satisfactory scale by 
means of underground mains.” 


Electrical Roulette.—This is one of the latest appli- 
cations of science to recreation. 


Union is Strength.—The gas company and seven 


electric light concerns at Cincinnati are reported to. 


have combined their interests, 


Central London Electric Railway.—The case for the 
promoters of the scheme was closed on Friday 
the Parliamentary Committee. Sir John Fowler 
generally as to its chief features, and disclaimed the 
idea that it would be attended by any engin 
difficulty or danger. Sir Benjamin Baker said that 
there was a practical instance of the working of 4 
similar line in the case of the Southwark Subway, and 
the success of the proposed system was not a : 
matter of experiment, it was a matter of absolute 
certainty. Originally several of the gas and water com. 
panies had objected ; but they were now satisfied, and 
had withdrawn their opposition. It was proposed to 
light the tunnel by electricity and not by gas, and with 
regard to what had been said about interference with 
the sewers, the railway could be shifted to suit the 
sewers, instead of the sewers being shifted to suit the 
railway. 

On Monday, when the meetings of the Committes 
were resumed, the case on behalf of the opponents 
was opened by Mr. Littler. He contended that the 
proposal was altogether unprecedented ; no similar 
line had ever been worked, and he thought it advisable 
to wait and see the result of the working of the City 
and Southwark Subway, before commencing the pro- 
posed line through such thoroughfares as it was pro- 
posed to build it. Electricity had not been used to 
work a railway similar to the one before the Com- 
mittee, because, as he would be able to show them, it 
was not workable. He appeared for the Paddington 
estate, which was valued at £8,000,000, with a con- 
siderable frontage on the proposed line. This would, 
he contended, deteriorate if the railway was made, 
He contended that the omnibus was sufficient to carry 
the traffic from the West End to the City, and ques- 
tioned the statement made that the trains would be 
run at a speed of 15 miles an hour; the greatest speed 
on any line in America was 12 miles. Evidence was 
then given in support of Mr. Littler’s statement. 
Farther witnesses who opposed the scheme were 
examined. 


Storage Batteries in America.—In view of recent 
decisions which practically give to Charles F. Brush 
the control of the storage battery in this country, and 
of the current report that the Julien Electric Traction 
Company has become possessed of all his rights by 
virtue of an arrangement made with Mr. Brush prior to 
the rendering of the decision of the Court, the question 


naturally arises, says Practical Electricity, what will 


become of the other storage batteries which are on the 
market ? While there can be no possible doubt of the 
justice of Mr. Brush’s claims, and of the injustice which 
has so long made it possible for others to appropriate 
them to their own benefit, in some cases innocently, 
perhaps, and with no intention to infringe the rights of 
another, yet it seems a pity that at this late day there 
should arise any tendency of a monopoly in this busi- 
ness. The perfect storage battery has not yet been 
obtained, and it will not soon be reached if from this 
time onward the many inventors who have been work- 
ing in the field at heavy cost are at once ordered & 
cease their investigations and experiments. If, now, 
there should be created any monopoly in the storagé 
battery industry, at this late day in its history, we 
verily believe that its future will be far from 
prosperous. Before the storage battery can come into 
general use there will have to be effected a radical revo 
lution in its construction and a notable diminution 
its cost. These changes cannot be brought about by 
one inventor or by one organisation of capital. 
wretched ignorance and mismanagement which have 
so long prevailed in the Patent Office of the United 
States, coupled with the ambiguous laws and | 
tions which are worse than none at all, are solely ré 
sponsible for this dilemma. 


The Royal Society—On Thursday the follow 
per was read :—Dr. Hopkinson, F.R.S., “ Magnet 
Pismertios of Alloys of Nickel and Iron,” 
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Commission of Sewers.—A special meeting was 


held on Tuesday last to consider applications to the 


of Trade for provisional orders for lighting the 
City by electricity by the London Electric Supply 
Corporation, the Metropolitan Electric Supply Company, 
the Brush Electrical Engineering Company, and the 
Laing, Wharton and Down Construction Syndicate. 
The Court resolved to oppose the applications of the 
London and Metropolitan Companies, but to agree with 
the other two on the condition that the applications 
were limited in the case of the Brush to the central 
district of the City, and of the Laing to the eastern 
district, in respect of which the companies and the 
Commission had already made contracts. They also 
decided that the London Electric Supply Corporation 
and the Metropolitan Electric Light Company should 
be asked to tender forthe supply of the western district 
on the same terms. The Streets Committee also brought 
up a report relative to the recent inspection of the 
electric lighting ‘system at Taunton, and submitted a 
statement from Mr. Preece, F.R.S., the electrician, 
thereon, which was ordered to be printed. 


The Institution of Electrical Engineers.—On Thurs- 
day, May 8th, 1890, there will be the discussion “On a 
Lightning Guard for Telegraph Purposes, and on the 
Protection of Cables from Lightning,” by Dr. Oliver 
Lodge, F.R.S., member ; “ The Treatment, Regulation, 
and Control of Electric Light by the Legislature and 
the Board of Trade,” by Major P. Cardew, R.E., 
member. 


Reprisals. — Since the Western Union and Postal 
Telegraph Companies have raised the rates on the 
Chicago Board of Trade the members threaten to build 
a commercial line of their own, which shall connect all 
the principal cities. | 


Bar Steam.—A new railway, to be operated by cable, 
electric, pneumatic or other mechanical power (except 
steam), is the City and Suburban Railway Company, of 
the district. of Columbia, Washington, U.S.A., with a 
capital of $1,000,000. 


Personal,—Mr. Emil Huber, son of the President of 
the famous Oerlikon Works near Zurich, and himself a 
prominent engineer and electrician, is visiting America, 
with headquarters at the New York Electric Club. - 

Lieut. Bradley A. Fiske, U.S. Navy, has been 
appointed to Cramps’s Navy Yard, as superintendent 


of the electric plants being installed in the new war- 
ships there. 


The “Schiséophone.”—THE “Compagnie des Che- 
mins de fer du Nord,” under the genial direction of 


the late M. Lartigue, found a place for many electrical. 


appliances, which were extensively used at a time 
when few people had even thought of turning a 
sympathetic ear to inventors of electrical novelties. 
The object of this electro-mechanical appliance, to which 
we have referred in a previous number, is to detect 
flaws and internal defects in rails, faults to which the 
FA of rails and consequent accidents are mainly due. 
+ is composed of a microphone and a telephone com- 
ined With a mechanical hammer or “ knocker,” and 
= induction balance, and by its action allows of any 

ternal defects in the materials to be accurately 
ocalised. During a number of experiences conducted 

fore some of the high officials of the Northern Rail- 
way Company of France and a navy engineer delegated 
y the Naval Ministry, all the indications of the instru- 
a proved absolutely correct, the rails, &c., on being 
“Se en, showing flaws at the exact spot indicated by the 
It is intended to use the instrument 
= ® verification of propeller’s shafts, but even if the 

Ports of the usefulness of the apparatus are true, the 


js 88 seems to us to be one which necessitates much 


‘The Faure Electric Accumulator Company,—In the 
action by this company against Philippart, judgment 
was given for the plaintiffs in February, 1888. The 
defendant appealed, and on March , 1889, was 
ordered to give security for costs to the amount of £30. 
The security not having béen given, Mr. Grosvenor 
Woods applied on Wednesday last week to the Appeal 
Court that the appeal might be dismissed with costs. 
The defendant did not appear, and the order was made 
accordingly. | 


Telephone Poles at Southampton.—Owing to com- 
plaints from owners and occupiers of adjacent pro- 
perty respecting the unsightly appearance of the tele- 
phone poles in the Southampton public parks, the 
matter came before the Council at its last meeting. The 
borough surveyor repudiated the assertion that he had 
ever given his permission for the erection of the exist- 
ing wooden poles, and said that he saw no reason why 
iron standards should not be used. It was eventually 
decided that the telephone company having failed to 
comply with the terms of the agreement, the Council 
called upon them to remove the wooden poles and re- 
place them by iron poles to be approved by the sur- 
veyor and public lands committee. : 


The Cost of Lighting an Imperial Train.—We gather 
from the Annales Télégraphiques that, according to M. 
Verchovsky, the cost of the electric light installation 
on the Russian Imperial train is as follows :— 


Francs. 
Boiler, engine and dynamo 22,025.0 
Conducting wires 18,789.5 
Signalling and testing a 1,895.0 
Commutators and cut-outs 2,221.25 
Accumulators ove *9,900.5 
Candelabra, brackets, lights and lamps 10,432.5 
Transport, labour, testing, &c. ose 7,057.5 
Total 72,821.25 


The Language of the People.—Prof. Cyrus F. 
Brackett, in his opening address at the Lenox Lyceum 


Exhibition, New York, made use of the following 


expression: “Sound is not air; it is air in motion. 
Electricity is not matter ; it is matter doing something. 


And we are all trying to find out just what it is doing.” — 


A New York exchange wishes there were more such 
men as the Professor, who can fitly express technical 
ideas in the language of the people. 


The Telephone in Canada,—The Bell Telephone 


Company of Canada has concluded a contract for the 
construction of a double copper telephone line between 
the Dominion and provincial capitals. The lines will 
run over Montreal, and when completed conversation 
can be carried on between the three points named, a 
total distance of 280 miles, the longest distance tele- 
phone yet attempted in Canada. The cost is estimated 
at $35,000. 


The Prospects of Horses.—The Ælectrical Review 
N.Y., prophesies that in another few yeara there will 
not be a horse car in active service in any of the cities 
of the United States. It is estimated that anywhere 
from 20,000 to 50,000 horses now in use will be thrown 
upon the market. The advance of electricity will, the 
Review adds, have a beneficial effect, in that it will 
create a demand for higher grade horses at better 
prices. 


The Respite of Kemmler,—The criminal, Kemmler, 
who has obtained a world-wide notoriety as the first 
on the list to be electrically executed, is, after all, to be 
respited. 


An Electric Light Manager Tried for Manslaughter. 
—At New York, on Tuesday, the manager of the Brush 
Electric Light Company, Mr. Chas. Pierce, was ac- 
quited on a charge of manslaughter, the fall of an elec- 
tric light wire, which caused the death of a man, being 
held accidental, 
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Prizes.—La Société d’Encouragement pour |’Industrie 
Nationale offers various prizes for 1891, among which 
the following will interest electricians :—£120 for the 
means of transmitting power long distances ; £80 for a 
small domestic motor, working independently, or from 
a central station ; £80 for the industrial preparation of 
ozone; £160 for a useful application of metals not 
‘hitherto much used industrially ; £160 for a publica- 
tion useful to chemical or metallurgical industries, and 
£120 for a substitute for gutta-percha in its various 
: EE The last named is not to be decided till 


Electricity in the Royal Navy.—Some experiments 
took place a few evenings since at Plymouth with an 
electric signalling lamp, invented by Commander Scott, 
of H.M.8. Excellent, gunnery ship at Portsmouth. 
Admiral Sir Wm. Dowell, K.C.B., Commander-in-Chief, 
watched the trial, which was of a thoroughly satisfac- 
tory character. 


Electric Lighting at Brighton.—A Local Government 
Board enquiry was opened at Brighton on Tuesday, re- 
specting an application by the Corporation to borrow 

2,500 for the purposes of electric lighting and £4,500 
for the purchase of land for a storeyard. Various 
witnesses were examined, and the enquiry was ad- 
journed. 


Dangers of Electricity.—On Tuesday an employé of 
the Electric Light Company of New York, while 
engaged in removing some disused wires, was seriousl 
injured by the shock from one of the wires throug 
which the current was passing. 3 


Electrical Distribution.—The article “On Current 
Distribution in Networks of Electrical Conductors,” by 
Messrs. Herzog and Stark, which is concluded in this 
issue, will, we imagine, be found somewhat difficult to 
understand with any degree of clearness. The article 
was written in the authors’ English, but it would have 
been preferable, if we had had the opportunity, of 
making a translation from the writers’ native tongue ; 
this would have rendered the paper somewhat more 
intelligible. The references to figures, also, in the 
text, do not always agree with the lettering on the 
drawings. 


Litharge.—In answer to a correspondent, this yellow 
oxide of lead can be procured in most shops where red 
lead is sold. 


NEW COMPANY REGISTERED. 


J. A. Egestorff and Company, Limited.—Capital, 
£10,000 in £5 shares. Objects: To take ps à the 
business of manufacturing ultramarine, colours, &c., 
carried on by Messrs. Egestorff and Son at Backbarrow, 
near Ulverston. To carry on the business of electrical 
engineers and undertakers of the supply of electricity 
for lighting and other purposes. Signatories (with 1 
share each): J. A. Egestorff, J. C. Egerstorff, F. O. 
Fell, C. B. Daniel], A. H. Thorn, J. Atkinson, all of 
Ulverston and neighbourhood; 8. E. Major, Barrow- 
on-Furness. Mr. A. Egestorff is appointed 
managing director at a salary of £400 per annum. 
Registered 24th ult. by Messrs. Waterlow and Sons, 
Limited, London Wall. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Edison Gower-Bell Telephone Company, Limited.— 
The annual return of this company, made up to the 
14th ult., was filed on the 23rd ult.. The nominal 
apital is £500,000 in £1 shares, The number of shares 


taken up is 385,009, and of these 370,000 are cred 
as fully paid up. Upon 15,009 shares the full amount 
has been called. The calls paid amount to £15,005 and 
unpaid to £4. FE 


. London Electric Supply Corporation, Li 0 
annual return, made up to the 14th Ateil, wee LL 
the 22nd ult. The nominal capital ig £1,250,000, 
divided into 200,000 ordinary and 50,000 preference 
shares of £5 each, the whole of which are taken u 
Upon the ordinary shares -the full amount has Va 
called, and £2 per share upon the preference shares, 
0 calls paid amount to £654,690, and unpaid t 


Brush Electrical Engineering Compan ted,— 
An agreement of 29th (filed Ist) 
provides for the purchase by this company from the 
Australasian Electric Light, Power and Storage Com. 
pany, Limited, certain patent and also shares in that 
company to the nominal value of £18,000. The 
chase consideration is £23,500, payable by the allot. 
ment of 4,700 fully paid preference shares of £2 each, 
and 4,700 fully paid £3 ordinary shares. 

The statutory return of this company, made up to 
the 9th December, was filed on the 24th ult. The 
nominal capital is £750,000, divided into 150,000 ordi. 
nary shares of £3 each, and. 150,000 preference 6 per 
cent, shares of £2 each. The shares taken up are 
63,416 ordinary and 63,416 préference, the whole of 
prey toy fully paid, the paid up capital thus being 


Foreign and Colonial Electric Power Storage Com- 
pany, Limited.—An agreement of 22nd November, 
filed 25th ult., provides for the purchase from the Elee- 
tric Construction Corporation, Limited, certain licence 
and patent rights for the sum of £75,000 in cash. This 
agreement is ratified by an agreement of 5th December, 
also filed on the 25th ult. 

An agreement of 24th February, filed on the 25th 
ult., varies the former agreement, and provides for the 
payment of the consideration of £75,000 in ordinary 
fully paid shares, or partly in cash and partly in fally 
paid shares, at the option of this company. An agree 
ment of 21st ult., filed on the 25th ult., provides for 
> a ter of 15,000 fully paid ordinary shares of 

each. 


Macmahon’s Patent Electric Check System, Limited, 


—-An agreement of 3lst March, filed 25th ult, pro 


vides for the purchase by the company of certain 
patents referred to in an agreement of 6th March, 
the consideration being 1,000 fully paid shares of £10 
each. 
Electric Meter Company, Limited.—An agreement of 
17th ult., filed 25th ult., provides for the purchase by 
this company, from the Corporate Trust, Limited, of 
the scientific experimental business carried on by Sir 
H. C. Mance, at 355, City Road, under the supervision 
of Theodor Wittkugel, and certain patents in connection 
therewith. The purchase consideration is £20,000 in 
fully paid ordinary shares. Registered office, 2, 
College Hill, E.C. 3 


Patent Lithographic Zinc Plate Company, Limited. 
—The registered office of this company is at India 
Chambers, Queen’s Dock Side, Hull. 


Tilbury Portland Cement Company, Limited (con- 
crete and metal telegraph and signal poles). The re 
gistered office is at 105, Leadenhall Street, B.C. — 


CITY NOTES, REPORTS, MEETINGS, &. 


Tue developments of the House-to-House Company, cannot or 
to be of great interest to those concerned in the progres seh 
electric lighting in England. Advocating a system about w 
little controversy exists as to the utility and safety, 
how it can fail to prove a valuable concern in the future. 
is vast energy in the management as shown by & name 
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spring ; although many may not reach maturity there will certainly 

up a creditable and respected family. The success of the 

Brompton company is assured when one considers the class of 

tand probable consumers. The accounts show a loss for 

the three months ending December of £23, which is a much better 

result than most new companies show after working so short a 

Of course, it is presumed that at the meeting the chair- 

man will give a few particulars of the working since January, and 

that since that period several large installations have been 
completed, it should not be a matter of difficulty. 


Tur chairman of the Indo-European Telegraph Company made 
some rather significant remarks as to the falling off in the revenue 


account. Since 1886, the year of the reduction of tariff, there 
has been a steady decrease in revenue account. The matter must 
be dealt with very shortly in the interests of the shareholders. 
The fact is quite plain that, as in the case of the reduced American 
tariff, there is not a sufficient demand for a cheap tariff to recoup 
the company, and as the telegraphs are used mainly by a profit- 
seeking community who chiefly adopt codes, we imagine the 
directors must follow in the track of the American Cable com- 
panies and increase the price per message. 


The House-to-House Electric Light Supply Company, 


Limited, 


Tax directors’ report and accounts for tation at the second 
ordinary general meeting, to be held at Kensington, on the 5th 
May, 1890, at 4 p.m., states that the total number of shares issued 
is 8,322 ordinary shares of £5 each, and 100 founders’ shares of 
£5; and, in order to meet the further requirements of the com- 
pany, the directors have issued £30,000 debentures, convertible 
into ordi shares, which will provide plant at the Kensington 
station, capable of supplying houses wired for over 25,000 lamps, 
consuming 33 watts. 

Parliamentary powers, under the Electric Lighting Acts, 1882— 
1888, giving the company 42 years’ tenure in a wealthy residential 
district at Kensington have been granted to the company. 

The district contains 12,854 private houses, 2,250 shops, 39 
churches and chapels, 105 hotels and public houses, 14 public 
ror including board schools, of the gross rateable value of 

371. 


Since these powers have been granted, and the supply mains 
laid, there has been a steady increase in the company’s business. 
The company’s mains now extend throughout seven miles of the 
principal streets of the area allotted to the company by Parliament, 
reaching the extreme end of the eastern and southern boundaries 
at Sumner Place and the Fulham Road respectively. 

Since the Ist October, 1889 (the date the company obtained 
power to lay supply mains in the public streets), orders for the 


supply of electricity have been received at the rate of about 400 


lights per week, making at present a total of over 12,000 lights. 
The number of lights at present connected to the company’s 
mains ig about 7,000, and the revenue from these lights already 


covers the whole of the working expenses and the depreciation 


and establishment charges; so that a considerable profit will 
accrue, when the extension of the lighting is brought up to the 
full power of the plant, as no further capital expenditure will be 
required, and the cost of producing the current will be relatively 
much reduced. 

The net revenue from the station (including the additional unit 
of plant for which capital has been provided) when in full work, 


5 calculated at £8,000 per annum, after allowing £7,000 per 


annum for working expenses, depreciation, &c. 
, Many private consumers are now taking electric current, the 
000 long he 
electric lighting station at Kensington is generall 
mm age to be the most perfectly equipped central electricity 
diene, station that has yet been erected. The machinery is 
eid ed into three units of plant, each capable of producing elec- 
Th ty for 3,000 33-watt incandescent lamps burning at one time. 
: e station is designed for 12 of such sets of plant, with a capacity 
and eying about 100,000 lamps, installed in about 2,000 houses, 
rs de is the directors’ intention to issue further capital from time 
busin e to provide for laying down the additio units as the 
Thee company extends. 
; xcellence of the engineering work done by the com 
in planning and laying down the Kensington station is so bee 
mare that the directors are continually receiving enquiries 
Kingdoes. y companies and local authorities throughout the United 
doi m, with a view to their contracting for laying down similar 
Ele, lighting stations elsewhere. _ 
“an even provincial companies have been registered, in which this 
. pres. À — the whole of the founders’ shares, entitled to half 
ite after 7 per cent. has been paid on the respective 


three fol Pa UY holds a portion also of the founders’ shares in the 
Suppl Cor Companies :—The Devon and Cornwall Electricity 
Blecthcit Limited; the Portsmouth and South Hants 
trict Company, Limited ; the Sunderland and Dis- 
The ney Supply Company, Limited. 
Provincial companies are applying for provisional orders in 


their respective districts for the chief towns, including such im- 
— pare as Manchester, Birmingham, Leeds, 
ristol, Liverpool, Newcastle, York, G w, and many others. 

The London company has given notice of intended application 
for provisional orders in the ishes of Islington and district, 
Hampstead and a portion of the district of the Willesden Local 
Board, Fulham, mersmith, Acton, Ealing, Wandsworth, 


_ Paddington, and Lambeth. 


As favourable business arises in connection with these pro- 
visional orders further issues of capital will be made. 

The increasing favour with which householders are 
the use of the electric light affords a field for the operations of the 
company which is cally unlimited, and the moderate capital 
upon which the company has to pay a dividend bears marked 
contrast to the capital of other companies seeking for similar 
business.. Moreover, this company has an immense advantage in 
being able to show a sample of its work in successful o 
and in having at its command the services of engineers who have 
been connected with house-to-house electric lighting from central 
stations from the beginning. 

The retiring directors are Mr. Henry Ramié Beeton and Mr. 
Robert Hammond, who, being eligible, offer themselves for re- 
elec tion. 

The auditors, Messrs. Theobald Bros. and Miall, also retire, and 
offer themselves for re-election. 

The profit and loss account for Kensington central station shows : 
installations account terials and wages, £5,231 4s. 8d.; office 
expenses, £280 14s. 10d. ; generating and distributing electricity— 
working expenses, wages, coal, oil, &c., October Ist to Decem 
81st, 1889, £555 9s. 1d. ; ground-rent, October Ist to December 


. 81st, 1889, £43 15s.; rates, October 1st to December 3lst, 1889, 


£29 3s. 4d., in all amounting to £6,140 6s. 11d. By installations 
wiring new A gr (£4,832 7s. 7d.),and ditto (work in progress) 
£610 7s. 5d.), £5,442 15s.; consumers’ accounts for electricity, 
October lst to December 31st, 1889, £480 14s.; transfer fees, 
£7 12s. 6d.; discount and interest, less interest on debentures, 
£185 16s. 2d.; balance (loss), £23 9s. 3d.; total, £6,140 6s. 11d. 


Indo-European Telegraph Company. 


Tue ordi general meeting of the above com was held at 
be pre ouse, on Monday last, Mr. Herbert J. Tritton in the 
Cc . 

The Chairman in moving the adoption of the report and 
accounts, of which an abstract appeared in the Review on April 
12th, said, he would draw the attention of the proprietors to the 
work of the company for the past year. The results of the work- 
ing they had already seen in the report, which were the same as the 
at year. The receipts were less by the sum of £2,038. 

xpenditure on commercial accounts had been practically the 
same, with variations in the details, but coming to maintenance 
account, the e diture had been materially more, and showed 
an increase to the considerable sum of £6,819. This, they would 
be pleased to hear, was attributable solely to additions and im- 
pre in the lines. In view of this expenditure they carried 
orward, as the shareholders would doubtless remember, from 1888 
to 1889 a sum of £6,783, and, if he remembéred hom gg! they told 
them that that would in all probability be absorbed. The forecast 
made by Mr. Andrews was singularly accurate, for the additional 
expenditure during the year was ost isely that amount: 
The year current was one in which they would have to face an 
extraordinary expenditure of maintenance account, but not of the 
same serious nature. The amount depended very much upon the 
amount of work which they put through the lines during the year, 
it was impossible to say how much, but he thought, ‘without 
fear of events belieing his words, that it was not likely 
to affect any dividend which might be earned. They were 
still face to face with the f of the decreased revenue 


from messages exchanged with India mentioned last year. The : 


cause of this had followed upon the reduction of the tariff which 
took effect in July, 1886; since then the receipts from this source 
had shown a continuous decline of a serious character. He would 
ey before them statistics of the receipts of Indian messages 
or the last five years :—In 1885 the amount was £394,270; in 1886 
(the year when the reduction of tariff was made), £374,122; in 
1887, £342,272 ; in 1888, £334,129; in 1889, £328,490. He did not 


think he was wrong in saying that the decrease was of a most 


serious nature. The result was the more extraordinary because 
the imports and nv of India had not shown the same unsatis- 
factory decrease. 

the Chamber of Commerce reports showing increased imports and 
exports. They were driven to look for an explanation elsewhere 
than in the trade itself. These contradictory results showed two 
or three things—first, that decreased cost did not stimulate the 
demand in the case of long distance telegrams ; secondly, that the 
systematised use of code, and possibly that of registered addresses, 
had attained greater proportions; and thirdly, that the average of 
all the items which make the external trade of India, so far as had 
been effected by telegrams, must have been larger. He thought 
it was a matter on which they had not yet touched bottom. It 
was a subject which would be considered by the International 
Conference. Private messages, in plain language, did not affect 
their business ; it might be difficult to believe, but it was a fact 
that under ordinary circumstances private messages did not 
amount to 1} per cent. of the business passing over the lines. 
They would see, therefore, how deeply they were interested in the 
coding and “ packing ” systems of the present day; but their busi- 


he Chairman then read from the Journal of 
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ness was to cultivate friendly relations with their merchant friends, 
who of course acted within their rights. In conclusion, he re- 
ferred to the good work performed by the staff under the guidance 
of Mr. Andrews. The resolution was then formally mov 

Major-General Tremenheere seconded the motion. 

The Chairman, in reply to Mr. Jackson (a shareholder), said that 
Mr. Jackson had made a forcible appeal to the directors to consider 
the subject of dealing with the reserve fund within a period not so 
remote as the period of the termination of the concession. This 
matter had been considered by the board from time to time, who 
were in favour of a good reserve fund. Of course there might be 
differences of opinion among the shareholders as to receiving back 
a portion of the reserve fund in return on capital. He would not 
go va po than to say at present that the subject would receive 
attention. 


The motion was then put to the meeting and carried unani- 


mously. | 

Mr. C. Holland and H. H. Meier, the retiring directors, were 
re-elected, as also the auditors of the company. 

A vote of thanks to the Chairman concluded the meeting. 


The China and Japan Telephone Company, Limited, 


Tue ordinary general sng of this company was held at 14, 
Austin Friars, yesterday, Mr. Lloyd (in the absence of Mr. 
Erichsen), in the chair. 

The report for the year ending December, 1889, stated the re- 
venue account, after charging debenture interest and writing off a 
sum of £100 15s. 10d. in respect of depreciation of plant, Xc., 
shows a balance of £741 to credit, which has been transferred to 

fit and loss account. 

Including the sum of £32 16s. 4d. brought forward from last 
year, this account shows an amount of £773 16s. 4d. to credit, 
which the directors propose to carry forward after writing off £200 
in final extinction of preliminary expenses account. 

At both Shanghai and Hong-Kong the increase of revenue 
during the year has been fairly satisfactory, and the exchange at 
the latter place is now nearly self-supporting. 

As foreshadowed in a previous report,.the competition in sales 
of material has iaaveteed, resulting in a diminution of profit from 
this source. | ; | 

In order to provide additional working capital, the directors 
have issued during the present year a further £500 of debentures, 

ing interest at 7 per cent. These were taken up by the 
Oriental Telephone Company, Limited. 

The chairman said that business was fairly progressing, as 
shown by the report ; they were carrying forward a large balance 
to write off depreciation. He therefore moved that the report be 
adopted, which was seconded by Mr. Grewing. 

r. Little (a shareholder) said that they had not received a 
dividend for eight years, and it occurred to him it would be better 
to have the capital at a — which would enable them to pay a 
dividend. He hoped the directors would consider the matter. 

The Chairman said they could not say anything definitely at 
the meeting, but the matter would be considered. 

The report was then adopted. Mr. Hy. Gréwing was re-elected 
director, and the company’s auditors were re-elected. 


Submarine Cables Trust, 


TE trustees’ report to he presented at the nineteenth ordinary 
anuual meeting of the certificate holders, to be held at the offices 
of the Trust, No. 50, Old Broad Street, London, on the 7th day of 
May, 1890, states that : 

The accounts for the financial year, to 15th April, 1890, are sub- 
mitted herewith. The revenue for this period, including the 
balance of £165 1s. 6d. brought from the previous accounts, 
amounted to £23,259 6s. 10d. 

The coupon due on 15th October, 1888, was paid in two instal- 
ments, viz., £2 12s. 6d. on 15th April, 1889, and the balance of 
7s. 6d. on 15th May last. The first payment of £2 12s. 6d. was 
included in the previous year’s accounts, but the balance of 7s. 6d. 
was a charge against the revenue for the past year. 

The expenses of the Trust amounted to £1,274 03. 5d., and the 

yments on account of the coupons to £21,553 17s. 6d., together 
es 17s. 11d., leaving a balance of £431 8s. 11d. to be carried 

orward. 

In addition to paying the 7s. 6d. outstanding on the October, 
1888, coupons, the coupons due on April 15th and October 15th, 
1889, have been met in full out of the revenue for the past year. 
The certificate holders have thus received interest at the rate of 
6% per cent. in the past year as against 55 in the previous year. 
The coupons due on April 15th, 1890, are in arrear, and will be 
paid as soon as the trustees have sufficient money in hand for the 


purpose. 

+g A regret the loss sustained in October last by the 
death of Sir Daniel Gooch, Bart., who was connected with the 
Trust since its formation. The trustees do not recommend that 
the vacancy thus occasioned in their number be filled up, the re- 
maining trustees being quite competent to manage the Trust. An 
appreciable saving in the expenses will thereby be effected. 

A table showing the original and present investments of the 
Trust is appended to this report. 

The meeting will have to elect two auditors for the current 


year; Mr. John G. Griffiths and Mr. John Gane: offer themselves © 


for re-election. 


The Telephone Company of Ireland. 


On Saturday last the eleventh ordinary general meetin g 
oe ietors of this company was held at their offices, Cotes 

dings, Alderman Dillon, chairman of the company, pre. 
TRE read the directors’ report for | 

e secre i re’ the year | 

“The number of wires, exchange and private, under rental où 

December 31st, 1889, was 1,309. On December 31st, 1888, the 
number wes Ras being an ra A À 339 for the year, : 
increase has n ca principally e opening o exchanges 
in Cork and gree the num we of subscribers to the ex 
system in Cork having risen from 24 at the opening of the er. 
c on January Ist, 1889, to 295 on December Slat rip we 
additional capital is NP for the extension of the business of 
the company, and for the establishment of the proposed 
trunk line connection between the telephone exchanges of Du 
and Belfast, the directors offered to the shareholders 10,000 new 
5 per cent. preference shares in proportion to their res 
holdings. The subscriptions to these new shares have not been 
sufficient for the Lynx required, and as the directors consider 
that the improved position and increasing revenue of the com 
should enable them to raise the necessary funds at an intessst aa 
exceeding 5 per cent., they are unwilling to issue the shares ds 
heretofore, as 6 per cent. shares. They therefore propose to 
submit a resolution to enable them to issue debentures to an 
amount not exceeding in the aggregate the unissued balance of 
the authorised issue of 75,000 preference shares.” 


The Chairman moved that the report be adopted, and that . 


dividend at the rate of £1 2s. 6d. per cent. per annum on the 
ordinary share capital of the company for the year ended the 81st 
December, 1889, be declared, and that the interim dividend paid 
last August of 1 per cent. per annum for the half-year ended 30th 
June last be confirmed. That was the first occasion on which he 
had to meet the shareholders in that position, although he had 
been with them in another position since the inauguration of the 
company. It was a source of deep regret to him that he should 
occupy that position in succession to two very warm friends of his 
—one of them one of his greatest friends, the late Mr. Gray, the 
first chairman of the company, with whom, as solicitor, he had the. 
honour to be associated in introducing the telephone system in 
Ireland. They regretted also the death of Alderman Wi ey, 
who addressed them as chairman at the last meeting of the com- 
pany. The company were now to be congratulated on their pro- 
gress. Since they last met an exchange had been opened in Cork, 
and the results there had been extremely satisfac tory. From 
having at the commencement of the year 1889 24 subscribers to 
the Cork exchange, they had on the last day of the 295 sub- 


scribers. Their position in Cork had been somewhat peculiar. 


The Government or Post Office department had the control of the 
telephone service in Cork up to this year. That 4 28 entered 
into competition with them during the year, with the result, he 
was glad to say, that the Government were practically beaten out 
of the field ; and the company had now the control of the tele- 
phone service in Cork, with subscribers to the number of 
nearly 300, although the Government, in the year thai 
they had it, reached only a maximum of 30 subscribers. 
Belfast was out of their control. It was now worked by the com- 
any with which they were associated, the National Telephone 
Com any ; but they had made arrangements with that 
for the construction of a trunk line between Dublin and Belfast 
and they hoped the work would very s ily be in hand, Their 
development of the system in Cork had led to the result that their 
earnings could not be taken as representing what their future 


earnings for their speculation would be, because they rer ve 7e | 


reached the advantages which would accrue to them fr 
expenditure in Cork. But their earnings generally had 


considerably during the past year, and now they had to divide a 
net earning of £8,900, as against £7,870 in the previous * 


Their expenditure both in Cork and in another direction had 


considerable. In Dublin they had replaced within the year, ne. 


very large expense, nearly all the old iron wires, which, 


time they were laid, were considered the proper kind, b i 


copper wires, the life of which was very much longer in 


that of the old iron wires. To meet their increased expenditure, 


but principally for the development of the trunk line to Belfast, 
they issued to their shareholders additional preference capt 
They tried the experiment of issuing it at 5 per cent. to their pre 
ference shareholders. He was afraid that they rather spoiled 
them by issuing the shares previously at 6 per cent. The, result 
was that their shareholders did not appreciate, as they thougt 
they ought to have done, the investment at 5 per cent., and M 
not take sufficient of the shares. They were, therefore, chip x 
issue them now in the shape of debentures. On su th 
special resolution would be proposed. The report also Tele 
a formal matter, namely, their relations with the National tele 
phone Company, in consequence of which some alterations 1 th 
articles of association had become necessary. He ha 
for the non-attendance of some of the directors, with whom 
happened to be a specially busy time, and who were, 
obliged to be absent. ; | 

Mr. Arthur Dudgeon seconded the motion, which was una 
mously agreed to. | 

The Chairman moved the following resolution :— 


“Resolved—That the directors be and they are hereby autho, 
rised to borrow any sum or sums of money on such security 


terms, as to interest or otherwise, as they may deem fit, may 
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secure by mortgage or by other debentures, or by bonds, 

b bn morigage 4 or charge of or upon the whole or any = of 
pr , funds, assets, or effects of the company, including 
os capital, but so that not more than £25,000 be owing at 


any time, and that not more than £10,000 be issued without the _ 


consent of a general meeting.” 
Mr. Arthur Dudgeon s seconded the above, which was unanimously 


The retiring directors, Alderman V. B. Dillon and Mr. Hermann 


G. Erichsen, were re-elected. 
Mr. M‘Kean was appointed auditor. — 
A vote of thanks was given to the chairman, which having been 


passed, the proceedings 


Oriental Telephone Company, Limited, 


7 eneral meeting of this company was held at Cannon 
Stross Hotel, a Tuesday last, Mr. Addison presiding. 

After the secretary had read the notice convening the meeting, 

The Chairman, after referring to the report which appeared in 
these columns last week, said he was glad to say the company 
was making steady progress and had tly strengthened its 
financial position. In 1884 the reserve fund, which had for the 
previous two years stood at £7,000, was, in order to meet the 
exigencies of the financial situation at that time, transferred to 
the credit of the profit and loss, and since then, until last year, no 
reserve fund had existed. The directors had, however, felt that 
as soon as they were in a position to do so a new reserve fund 
should be formed, so that in case of need there would be a fund to 
fall back upon other than the uncalled capital of the company. 
In pursuance of that purpose £225 had been placed to the reserve 
fund last year, and this year they added £2,000, which must add 
to the strength of the company. The reserve fund now stood at 
£4,400 against £7,000 in the beginning of 1884. It was easily 
available and could be used on emergency. They had written off 
£500 for depreciation of stores at branches. They had decided to 
have at the bank a certain sum of money on deposit, so that they 
might benefit from the interest. Referring to a change at 
Mauritius, he considered it was a very good one, and likely to 
. lead to business. They had endeavoured to come to terms with 
the holdersof the vendors shares so that they might have only 
one class of share, but they had not yet succeeded. He hoped 
they would receive some definite terms before long from those 
hol 4 He begged to move the adoption of the report and 
accounts. 

The resolution was carried unanimously. Mr. Addison, who 
retired, was re-elected chairman and Mr. Frost director. 

The company’s auditors being re-elected, a vote of thanks to 
the chairman terminated the meeting. 


The West India and Panama Telegraph Company, 
Limited, 


Tae Pats dr report and accounts for the half-year ended 31st 
December, 1889, to be submitted to the 26th ordinary general 
meeting to be held on 7th May, 1890, shows the amount to credit 
of revenue £42,768 Os. 1d. (against £43,061 16s. 9d. for the corre- 
sponding half-year of 1888), and the expenses £27,071 7s. (against 
£21,425 1s. 2d. for the same period in 1888), leaving a balance of 
£15,696 13s. 1d., which, with the balance o £1,609 23. 1d. brought 
. last account, makes a total of £17,305 15s. 2d., with which it 
: proposed to deal as follows : First preference shares, dividend, 
six months to 3lst December, 1889, 6s. per share, £10,368 18s. ; 
see preference shares, on account of arrears of dividend to 31st 
mber, 1889, 27s. 6d. per share, £6,419 17s. 6d.; balance to 
217 308 gga account, £516 193. 8d., making a total of 
anti traffic receipts for the six months show a decrease of 
Th 28. 7d., as compared with the corresponding period of 1888. 
e large increase of £5,718 15s. 1d. in the cost of re iring 
* 18 accounted for by the number of interruptions having 
in excess of the average, and by the expenditure of greater 
ake * new cable to renew and strengthen the system in those 
7, Wnere weakness or decay were proved to exist. | 
Fi ® Previous report, the shareholders were informed that a new 
with a connecting Santiago-de-Cuba (our terminal station), 
yti, San Domingo, Curacao and Venezuela, had been laid 


ro for traffic by a French company, and ‘at the three last - 


early meetings the chairman has referred to the possible 

the French company’s operations within this. com- 
ha m. The directors have now to report that the French 
rs in furtherance of its policy to encourage independent 
vention SUN Prise by its own subjects, has entered into a con- 
As this new company for connecting Martinique and 
States a's with a view to an eventual extension to the United 
suance of thi urope by a French line of cables, and that in pur- 
laid be 's convention, a cable (about 100 miles in length), was 
F ven Martinique and Guadeloupe and opened for traffic in 
t, y's cables 


ebruary thus competi i i 
] peting with this compan 
jetreen nee islands. At the instance of the French Colonial 
to this eo © annual subsidy of £2,000 hitherto paid by Martinique 
of that ine ey is held to be withdrawn by the Council General 
d, and a like subsidy has been granted to the com- 


com 
» hotwithstanding 


‘ that such subsidy was pre- 
to this company up to the 31st December, 1890. 


To this manifestly unjust proceeding the directors will offer such 
ay eo as they may be advised are open to them. me 

rtinique and Guadeloupe are, however, still dependent on 
this company’s duplicated cables, comprising some 4,000 miles, 
for their telegraphic communications with the rest of the world, 
and for their daily bulletins of news and market prices which 
cost this company a large sum to collect and transmit, although 
the subsidy is transferred to an undertaking performing none of 
these obligations, and ——- these two colonies by an isolated 
length of only 100 miles of single cable. 

In (accordance with the articles of association, Sir James 
Anderson and William Andrews, Esq., retire at the meeting and 
offer themselves for re-election. 

John George Griffiths, Esq., the auditor, also retires, and offers 
himself for re-election. 


The Brazilian Submarine Telegraph Company, 
Limited, 


Tue directors’ rt and accounts for the half year ended Decem- 
ber 31st, 1889, to be submitted to the thirty-third ordinany general 
meeting to be held on May 7th, 1890, states that the revenue for 
this period amounted to £121,119 5s. 11d., and the working ex- 

nses to £15,201 14s. 2d. After providing £12,880 for debenture 
interest and sinking funds, and £1,671 14s. 10d. for income tax, 
there remains a balance of £91,365 163. 11d.; to this is added 
£2,609 3s. 9d. brought forward from June 30th last, making a total 
of £93,975 Os. 8d. First and second interim dividends amounting 
to £39,000 have been paid and £45,000 transferred to the reserve 
fund, leaving the sum of £9,975 Os. 8d. to be carried to the next 
account. 


by the 


Brighton Electric Light Company. 


THE annual general meeting of the Brighton and Hove Electric 
Light Company was held at the company’s offices, on Friday 
evening last. In the absence of Mr. Robert Hammond, the chair- 
man of the company, Mr. Latham was voted to the chair. 

In referring to the report and balance sheet for the last year, 
which appeared in the Review on April 11th, the Chairman very 
much regretted that the company was unable to declare a divi- 
dend, but said it would be found that the accounts were far from 
being unsatisfactory, and the company might congratulate them- 
selves upon the steady increase of their business, which, but for 
reasons stated in the report, would have yielded a dividend as 

at, or even greater, than that declared in past years. After 
etailing the reasons for the state of affairs, he felt that the 
Corporation had treated the company most unfairly, but their 
experience assured them that it would be impossible to supply 
electricity at the present time for less than 10d. per unit unless 
the supply was much larger than can be expected at present, 
leaving out the fact that the company was working the most 
economical system known. This was proved beyond all doubt by 
the experience of Chelmsford, where one of the Brighton oy 4 
ration’s electrical advisers, Mr. Crompton, definitely said that he 
cannot supply at less than ls. 4d. per unit, and this on the low 
tension system adopted by the Brighton Corporation... The com- 
pany had again applied to the Board of Trade for a provisional 
order, and trusted that notwithstanding the fact that the Brighton 
Corporation had hitherto refused to consider any advances towards 
compromise on their part, some arrangement would, ultimately be 
made. The Chairman concluded by proposing that the report and 
pe i et à for the year ended December 31st, 1889, be received and 


Swau United Electric Light Company, Limited.— 
The directors have decided to pay an ad interim dividend of 6 per 
cent. for the six months ending 3lst March, 1890. 


London Platino Brazilian Telegraph Company.—A 
meeting of this company was held at the offices of the company 
yesterday, but our representative was refused admission. 


TRAFFIC RECE(P'I8. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending April 25th, after deducting-the fifth of the gross receipts payable to 
the London Platino-Brazilian Telegraph Company, Limited, were £5,652. 


| 
rm 
In accordance with the provisions for repayment of the first 
issue of debentures, dated July 31st, 1884, 153 bonds representing 
£15,300 were drawn on the 25th instant, for payment at par on 
July 31st next. This, with the previous drawings, will make a 
total repayment of £80,800, leaving £69,200 of the first issue of 
debentures outstanding. 
The working expenses of the stations are £1,630 in excess of 
those for the previous half year; the increased expenditure is 
principally due to the extension of the company’s staff quarters at 
St. Vincent, the furnishing thereof and the augmented staff 
rendered necessary (MM South African traffic exchanged at St. 
Vincent with the cables laid to the Cape of Good Hope. | 
The various sections of the company’s line are in good working 
mrder. 
| 
| 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Present | Closing Closing Business dang | 
Stock or : done 
| Snare, | | Capri any: | 
£ | Hi 
250,000 | African Direct Telegraph, Ltd., 4 p. c. La Leur and sé Bearer 100 98 —101 98 —101 er — 
1,549,160 HR “RE em Telegraph, Limited ee «» | Stock 49 — 50 xd) 50 — 51 51 wi 
2,725,420 do. 6p.c. Prefe 83;— 84 xd, 85 — 86 86} 
2,726,420 De. do. Deferred … | Stock 14}— 14} 15}— 16 154 id 
24,000 | Australasian Electric Light, &e., Limited, Nos. 1 to 24,000 5 ove 
130,000 | Brazilian Submarine Telegraph, Limited .. re 10 12}— 123 12}— 123 122, | 12 
99,000 Do. do. 5 p. c. Bonds... 100 101 —103 101 —103 
75,000 Do. do. 5 p. c. 2nd Series, repayable June, 1996 100 105 —108 105 —108 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416... ee 3 2}— 2} 2}— 2} 2} 4 
63,416 Do. do. Preference, Nos. 1 to 63,416 ee 2 li— 14 lj— 1} là i} 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. . 14/- Ÿ%— 1 ~~ + h 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, = 1 to 20,000 Stock 5 53 5}— 
16,900 | Cuba Telegraph, Limited … 10 .| 11— 11} 11 — 114 11} 
6,000 Do. do. 10p. c. Preference 10 174— 184 174— 18} 
12,981 | Direct Spanish Telegraph, Limited ne (44 only paid) 5 8}— 4} 33— 4} 

6,090 Do. do. 10 p. c. Preference... ane ‘i 5 9 — 10 9 — 10 

60,710 | Direct United States Cable, ET 1877 20 10s— 10$xd| 104— 103 104, | : … 
400,000 | Eastern tae | Limited, Nos. 1 to 400,000 10 143— l4ÿxd| 14i— 143 14, | 14 

70,000 Do. 6 p. c. Preference 10 14$— 15}xd) 14}— 15} 15 14 
200,000 Do. 5 p. c. Dehs. (1877 issue), repay. Aug. M 1899 100 106 —109 106 —109 
1,290,000 Do. 4 p. c. Mortgage Debenture Stock Stock | 109 —111 106 —108 110 1074 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 144— 14} 144— 143 143 1 
320,000 Do. 6 p. c. Debentures, repay. February, 1891 __.... 100 100 —102 100 —102 
446,100 Do. 4 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. . 1¢0 103 —106 103 —106 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawin sia 100 100 —102 100 —102 
367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900.. 100 102 —105 102 —105 1024 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 — = & . 5t 54 
46,700 | Elmore’s Patent whee Depositing, Ltd., Nos. 23,001 to 70, 000 2 44— 5}xd 5j— 53 53 5} 
19,700 | Fowler-Waring Cables, Nos. 301 to 20, 000 (48 paid) 5 23 2}— 23 
180,227 | Globe Telegraph and Trust, Limited 10 8i— 9ixd) S8i— 9 935 
180,042 Do. do. 6 p. c. Preference 7 10 15kxd) 144— 15} 15 
160,000 | Great Northern Tel. Company of Copenhagen … 10 15}— 16 15;— 16 xd) 16 1545 
40,000 Do. do. 5 p. c. Debs. (issue of 1881) 100 102 —105 102 —105 
250,000 Do. do. do. (issue of 1883)  … 100 104 —107 104 —107 104} 
9,834 Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 12 — 13 12 — 13 
5,334 Do. 7 p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 11 — 12 11 — 12 
41,600 | India-Rubber, Gutta-Percha and Telegraph Den Limited . 10 18 — 19 18 — 19 184 18} 
200,000 Do. do. 4 c. Deb., 1 100 103 —105 103 —105 

17,000 | Indo-European Telegraph, Limited 25 40 — 42 38 — 40 xd] 

38,348 | London Platino-Brazilian Tele ph, Limited eee 10 6— 7 6— 7 998 
100,000 Do. do. C. Debentures 100 107 —110 107 —110 
49,900 “Metropolitan Electric Supply, Limite , Nos. 6,101 to 50,000 .. 7 10 5k— 6 64 5}. 
386,875 | National Telephone, Limited, Nos. 1 to 386, 875 5 5i— 58 5i— 64 F 
49,825 Do. New Nos. 386,876 to 436, 700 “(£4 only paid) 5 4— 4} 4i— 56 

15,000 Do. 6 p. c. Cum. Ist Preference .. 10 12}— 123 | 12}— 124 

15,000 Do. 6 p. c. Cum. 2nd Preference (88 only paid) 10 10 — 11 10 — 11 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- po | 1 — 3 | i 

9,000 8 8} 8 xd 7H 

uth of Englan elep one, Ltd., “Ordinary, Nos. 1 to 2,000, | 5 

200,750 |} 2,501 to 3,500, 98,251 to 300,000 § 

20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 (£3% only paid) 5 8}— 3% 33— 3} 

3,381 | Submarine Cables Trust __... % Cert. | 110 —115 110 —115 | 112 eg 
78,949 | Swan United Electric Light, Limited (834 only paid) 5 5 44— 4fx 45 
37,350 | Telegraph Construction and Maintenance, Limited 12 44 — 46 44 — 46 454 | 

150,000 Do. do. do. 5 p. c. Bonds, red. 1894 | 100 101 —104 101 — 104 es à 
55,000 | United River Plate Telephone, Limited ... il 5 44— 5 4 6 me 
146,000 Do. do. 5 p. c. Debenture Stock... … | Stock 90 — 94 90 — 94 
100,000 Do. do. 7 p. c. Debs., Nos. 1 to 1,000 ... 100 ls | 
15,609 West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. cai 10 93— 10} 94— 10} 
300,000 Do. do. do. 5p.c. Debentures … ... 100 99 —102 99 —102 100; 
80,000 | West Coast of America Telegraph, Limited coo") 10 93— 10} 8— 9 84 | 
150,000 Do. do. do. 8 p. c. Debs, repay. 1902 … 100 121 —126 121 —126 122 
64,572 | Western and Brazilian Telegraph, Limited te ES 10j— 11 104— 11 104 104 
26,986 do. do. 5p.c. Cum. Preferred .. 74 6}— 63 7 64. 
26,986 | Do. do. do. 5p.c. Deferred .. 73 4} 4j 4 
200,000 Do. do. do. 6 p. c. Debentures “À, ” 1910... 100 106 —109 106 —109 eat) ss 
250,000 Do.  6p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 | 104 —107 104 —107 | 
88,321 | West India and Panama Telegraph, Limited _... * 10 2i— 3: | 2 2. 38 2h 
34,563 Do. do. do.  6p.c. 1st Preference... 10 |. me il 
4,669 Do. do. do,  6p.c. 2nd Preference … 10 14 — 15 14 — 15 | Wi ! 
1,336,000 | Western Union of U.S. Tel., 7 p. c. lst Mort À nos Bonds $1,000 | 122 —126 122 —126 | 
179,300 Do. do. 6p.c. Sterling Bonds .. 100 99 —101 29 —101 | | 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42, 953 (£2 only paid) 5 lj— 2 | lj— 2 | ii | 
. Stock Exchange closed May lst. | 
* Subject to Founders Shares. S 
LATEST PROCURABLE SRE OF. SECURITIES NOT OFFICIALLY QUOTED. | 
Blackpool Electric Tramway Company, Limited, £10 (£6} paid), 6j—7}.—Electric Construction Corporation (£10 paid), 94-104. 
—House-to-House Company (£5 paid), 5—5}3.—London Electric Supply Corporation, Ordinary (£5 paid), 2#—2#- a 
Edison and Swan Company, £9, (£1 paid), 11/- —12/-. 
Bank Rats or Discount.—3 per cent. (17th April, 1890). 
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THE ALTERNATING TRANSFORMER SYSTEM 
IN SOUTH AMERICA. 


(FROM A CORRESPONDENT.) 


THE alternating transformer system which has only of 
late been introduced into South America finds there 
continued and very satisfactory extension. This fact is 
the more significant as the industrial development of 
the South American States is still in a very primitive 
stage ; and, indeed, South America derives its supplies 
of industrial articles almost exclusively from Europe. 
The rapid extension of the transformer system is due 
in part to the demand for light in civilised tropical 
regions (which is much more intense than in northern 
countries), and, in part, to the very high prices of gas in 
the South American towns. Hence the competition of 
the electric light is easy and tempting, which induces 
the erection of extensive electric works. For such in- 
stallations, at least in large towns, the use of the trans- 
former system is the cheapest and the most convenient, 
especially as in South America there is no objection to 
the application of aerial leads on a large scale. 

The first application of the transformer system was 
at Montevideo with two machines, each of 80,000 
watts, erected in 1887 by MM. Luis Podesta and Luis 
Topolansky. After this installation had been set in 
successful action, its owners succeeded in floating a 
a large electric company, which was constituted under 
the title “ La Uruguya,” and after obtaining a conces- 
sion for the electric lighting of the city, it erected large 
works with six machines of the Zipernowsky type, W,, 
collectively of the capacity of 480,000 watts, which have 
been already in successful operation for nearly a year. 
Certainly the working conditions are still rather South 
American, a8 is shown very drastically in the following 
interesting extract from a letter of the managing engi- 
neer, He writes :— 

Spring is now beginning, and the street boys have 
begun their usual games, slinging, aiming stones at the 
porcelain insulators on the supports of the leads, kite 
flying, &c. It is needful to keep a sharp eye on the 
primary leads. Three men go about all day armed with 
> À in order to knock down kite-tails from the 


Of still greater interest is the subjoined extract from 
another report :— 

“We must watch lest the lamp-lighters of the gas 
company, who, from intelligible reasons are the sworn 
foes of the electric light, do some mischief. There are 
even in our own staff some men who, from ill-will, seek to 
puy tricks on their fellows. For half the town I have 

men in this service, as well as some secret inspectors, 
armed with knives, who look out for the mischief 
makers. I myself often enough range the streets by 

ht, accompanied by my first official, with loaded 
pevenesee in our pockets. The chiefs of the wire and 
ap inspectors are on horseback, as also myself and 
my chief official, and as soon as any mischief begins 
We gallop up from all sides.” | 
Ne an interesting detail in the execution of the elec- 
in works at Montevideo, I may mention that the con- 
= sing water for this installation is drawn from the 
rat a distance of 250 metres. The condensation 

.“ngements have been supplied by Tangye Bros. 

imited, of Birmingham. 
= Buenos Ayres an installation is in course of erec- 

With two alternating current machines of the type 

# each for 320,000 watts (consequently a joint capacity 
the watts). The electric machines and trans- 
supplied as well as the steam engines, have been already 
the latte’ ue former by Ganz & Co., of Buda-Pest, 
the de r by the Machine Company of Brünn. Both 
md M engines (of 600 H.P. each) and the alternating 
mia machines make 125 revolutions per minute, and 

; direct connection, so that the magnet wheel of 

à rnating current machine forms the fly-wheel of 

engine. 

; | Mercedes a transformer installation for lighting 
~- wn has been erected. An alternating current 


machine of the type A, for 160,000 watts is here in use. 
It is driven by means of a band by an engine of 300 
H.P., supplied by Ruston, Proctor & Co., of Lincoln. 
A second engine is to be procured by way of reserve. 

In Brazil the transformer system is being worked by 
an electric company at San Paulo. It was founded in 
1887 under the style “Marques Monthe y Ca.,” and 
wished to begin with erecting a large transformer in- 
stallation at San Paulo. But the slender means of the 
company did not permit the completion of the works 
which they had commenced. They had to confine 
themselves to the erection of a small continuous current 
installation, driven by a locomotive for lighting upa 
limited district of the town. Last year the company 
was reorganised with an accession of fresh capital, and 
the undertaking, thus strengthened, adopted the name 
Companhia Luz Electrica de San Paulo, and is occupied 
with the erection of two electric works at San Paulo 
and Casa Branca. 

The installation at San Paulo is for the present 
equipped with an alternating current machine of the 
type A,, of 50,000 watts, and a corresponding number of 
transformers, the latter enclosed in iron cases and fixed 
on wooden supports. The motive power is furnished 
by a Westinghouse engine of 80 H.P. 

At Casa Branca there is used an alternating current 
machine of the type, A; (30,000 watts), driven by a 
“Colonial” steam engine by the firm, Tangye, Limited, 
of Birmingham. Here, also, the transformers are placed 
in iron cases on wooden supports. 

Both at San Paulo and Casa Branca wood is used as 


heating material in the installations. In Brazil the 


competition of the electric light with gas is much 
facilitated by the high price of gas-coal, whilst wood 
for fuel can be very cheaply procured from the primitive 
forests. Insulated aerial leads are used in both cases. 


THE ELECTRIC TORCH IN “ ASCANIO.” 


AN interesting application of electricity to theatrical 
purposes was made in connection with the ballet in 
Ascanio, M. Saint-Saén’s new work at the Paris Opera. 
This was the torch carried by the genii and con- 
structed by M. Trouvé. The torch, which was of very 
limited dimensions, had to be kept alight for a quarter 
of an hour each evening. An incandescent lamp was 
concealed beneath the “jewelled” torch-head and a 
battery of six accumulators was placed in the staff. 
The accumulators were of the Planté pattern composed 
of leaden plates 5 centimetres high and 7 centimetres 
broad, rolled upon each other. 

The total active surface was about a square decimetre 
per element. Each accumulator had a casing of thin 
glass enveloped in gutta-percha and measuring 7 centi- 
metres in height and two centimetres in diameter. 
The batteries were divided in two superposed groups, 
and the elements were all mounted in series with an 
intervening space of 1} millimetres between the plates. 
The accumulators were capable of holding out for 30 
minutes, 2.e., two performances. They supplied a 10 
volt 3 ampéres current during 20 minutes. In lighting 
the torch, the actress who took the part of Phoebus and 
carried the genii’s torch, applied thumb pressure to a 
spring situated in the handle, when the connections 
were formed and the lamp was lighted. The accumu- 
lators were daily charged at the electric station attached 
to the opera. 


Insuring Employés.—The Detroit Electric Light and 
Power Company has adopted a plan of insuring its 
employés, every one of whom carries a $9,000 policy, 
the premiums upon which are paid by the company 80 
long as he is in its employ. The arrangement insures 
the employe’s family in case of accidents, and protects 
the company from damage suits. 
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THE ELECTROLYTIC EXTRACTION OF 
COPPER IN HUNGARY. 


[FROM A CORRESPONDENT. | 


THE 14th of April, 1890, will be remembered as an 
epoch in the history of copper mining in Hungary. 
On this day the first establishment for the production 
of electrolytic copper in the kingdom was opened, and 
in future the electro-technical industry in Hungary will 
draw its supply entirely, or in great part, from native 
sources. This event is the more significant, as mining 
in Hungary—a country very rich in metallic ores—has 
latterly, especially in Upper Hungary, been con- 
tinuously declining. 

This decay of the Upper Hungarian mining industry 
has its especial reasons. In consequence of the growing 
production of foreign mines and furnaces, a depression 
of prices was unavoidable, and only those undertakings 
could stand against the competition which had some 
advantage by reason of the character of the ores em- 
ployed, of cheaper fuel, lower wages, or especially of 
the utmost possible simplification of the entire process, 
and which could consequently put their produce on the 
market at lower prices than others. In the last respect, 
especially, the scientific progress abroad had placed us 
at a serious disadvantage. How complicated, tedious 
and costly is with us, e.g., the extraction of copper, 
almost the most important of all metallic elements, and 
especially the refining of black copper. How well has 
it been understood abroad for years how this process 
may be simplified by taking advantage of the most 
recent advances of science, and enlisting electricity in 
the service of the miner and the metallurgist. Since 
the first application of electro-metallurgy at the Royal 
Smelting Works at Ocker, the electrolytic extraction of 
metals has been successfully carried on in several 
foreign works. We, however, have been indolent 
enough to take no notice of all these improvements, 
and to continue the struggle for existence with inferior 
appliances to those of our rivals. 

At last Herr Alexander Soltz, the director of the 
smelting works in the Upper Hungarian Waldbiirger- 
schaft, an engineer who had been well trained, both 
theoretically and practically, turned his attention to the 
scanty communications which have appeared in journals 
and treatises on the electric extraction of fine copper, 
and entered upon the study of the new process with a 
view of introducing it into the “ Stefan” works. This 
was more easily said than done. At Ocker, whither 
Soltz first went, an examination of the establishment 
was refused him, and the other concerns which had in- 
troduced the electrolytic process kept the details a com- 
plete secret. Thrown back thus upon his own resources, 
Soltz turned with the greater zeal to the study of this 
important question, and after spending some years in 
experimenting, he finally succeeded in solving the 
difficult problems of the composition of the electrolytes 
and the strength of current required. The President 
of the Upper Hungarian Waldbiirgerschaft, Arthur 
Protsner, took up the matter, and, with his experienced 
eye, recognised the scope of the new invention. For a 
man of his popularity and influence, it was not difficult 
to gain over the board of directors of the Waldbiirger- 
schaft for the new process. Thus arose the installation 
for the electrolytic production of fine copper at the 
“ Stefan ” works. It has been in operation since March 
12th, but was only formerly opened on April 14th. This 
is the first installation in which fine copper is produced 
from argentiferous grey copper ore by the electric 
current, and silver is separated out. The process 
leaves nothing to be desired on the score of simplicity. 

The electrolytic process for refining black copper is 
conducted essentially as follows :—Plates of black 
copper are suspended in an acid bath of sulphate of 
copper (bluestone). Between every two such plates 
there is suspended a sheet of pure copper, and the 
current is passed from the black copper to the pure 
copper. Thereby sulphate of copper is decomposed in 


such a manner that the sulphuric acid is liberated on 


the plate of black copper (the anode), combines there 


with an equivalent quantity of copper and passes into 
solution, whilst the copper is deposited in the metallic 
state on the sheet of pure copper (the cathode) 
Admixtures of antimony, arsenic, lead and bismuth, es 
well as the gold and silver present in the black copper 
remain as a mud at the bottom of the bath. The com. 
position of the bath is not essentially affected by this 
rocess, though in time it becomes poorer in copper 
till, the bath used—as it has been proved by experi. 
ments at the “ Stefan ” works—can remain in use fop 
years, though it must be from time to time restored +o 
its original concentration by the addition of sulphate 
of copper or of a solution of granulated copper. The 
black copper is previously submitted to a p 
process in a reverberatory furnace, that it may be freed 
from iron which would contaminate the liquor. The 
liquor, which circulates in 49 baths, arranged like stairs 
in seven ranks, is pumped up by pumps of hard lead ont 
of the two large tanks into the highest baths, and 
returns then to the tanks, after passing successively 
through all the baths. It is produced by dissolving 
granulated copper in hot dilute sulphuric acid, with 
access of air. The same apparatus is afterwards used 
for regenerating the liquor. — 
All the machinery has been made in Hungary. The 
motor for driving the machines is formed of a Girard’s 
partial turbine, supplied from the Krompach Herndder 


. Ironworks, of 32 nominal horse-power, of whieh at 


present only the half isin use. The same works have 
supplied the ingenious apparatus for transmission and 
the iron columns. The current for electrolysis is sup- 
plied by a continuous-current dynamo of the type 4,, 
by Ganz & Co. This machine is generally constructed 
for a strength of 60—70 ampères and 100—110 volts. 
In this case the wrapping has been 80 altered that 
the machine making 700 turns per minute gives a 
current of 240 ampéres and of 24 volts tension. The 
strength of the current and the tension are shown 
automatically by an ammeter and a voltmeter. A hand 
rheostat serves to regulate the current. The current 
has to pass all the baths in succession, so that the same 
quantity of copper is dissolved and precipitated, 
amounting to about 328 kilos daily in full work. In 
each bath there are eight anodes and seven cathodes, 
all connected with the conductors. The copper sheets 
used as cathodes are made at the works by precipitating 
copper to the thickness of 233 mm. upon brightly 
polished sheets of copper, slightly oiled and insulated 
at the margin with a coating of asphalt or paraffin. In 
three months the plates of black copper are nearly 
consumed, and the cathodes have become plates weigh- 
ing 70—80 kilos, not fibrous or lumpy, but remarkably 
clean and pure. 

The silver mud at the bottom of the baths, which is 
about th of the weight of the black copper, 18 pumped 
up into a filter-press and further treated for the extrae- 
traction of silver. 

As Austria and Hungary have each a common import 
system it is to be expected that the process adopted at 
the “Stefan” Works will find ample scope in Austria. 


AN ELECTRICAL EXHIBITION IN 
NEW YORK. 


[FROM AN AMERICAN CORRESPONDENT. | 


THERE is at present being held in New York, pd 
concert auditorium called the Lenox Lyceuin, an 
trical exhibition embracing various interesting features. 
The major part of the exhibits consists of an pratt 
ment of historical apparatus illustrating Mr. ge 
various inventions; these are all arranged on ms 
and in glass cases round the hall. In an me sa 
room are placed a number of phonographs, whic 
kept busy all the evening rattling off music fm 
speeches to patient listeners. The basement, howev 


contains the greatest attraction of the exhibition, W 
f visitors 


is visited by a never-ceasing stream 0 
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the afternoon and evening. This is the joint 
ue of the American Telephone and Telegraph 
(long-distance) Company, and the Metropolitan Tele- 


d Telegraph Company. 

Var traly be said that such a wonderful demon- 
stration of the perfection at which telephony has 
arrived has never before been given or attempted in 
any part of the world ; and, in fact, were it not for the 
thoroughly systematic and scientific methods of con- 
struction, both as regards apparatus and lines, which 
the long-distance system has necessitated, and which 
the long-distance company has organised and perfected, 
such an exhibition would be impossible even here, in 
the land of telephony par excellence, to-day. 

At the entrance to the space allotted to the telephone 
exhibit are placed five cabinet booths or silence cabinets, 
each containing a long-distance set of instruments. 
Visitors are allowed free use of these cabinets to call up 
and converse with their friends in any part of the 
country in connection with the company’s system, such 
important towns as Albany, Boston, Buffalo, Provi- 
dence, Philadelphia, Baltimore, and Washington being 
among those available for communication. Needless 
to say, Visitors to the exhibition avail themselves very 
freely of the privilege thus offered, as the charm of 
chatting easily and comfortably with a friend 250 miles 
distant is enhanced by the fact that no charge is exacted. 
Five minutes’ conversation with Boston in the regular 
manner costs four dollars, so that visitors cannot help 
feeling that the telephone company treat them very 
handsomely. | 

The first part of the exhibit proper is a large square 
room containing a loud-speaking telephone receiver 
provided with a trumpet attachment to intensify the 
sound. The transmitter attached to the other end of 
the line which terminates at this receiver is in Boston ; 


in front of it sits a gentleman who by turn plays the 


cornet, makes speeches, gives recitations, and imitates 
the cries of denizens of the farmyard. When he gets 
tired he sets the phonograph agoing and lets it spout 
whatever it has to spout into the mouthpiece of the 
transmitter. It makes no difference to the listeners, 
however, whether it is speech or cock-a-doedle-doo, 
original cornet, or phonographed cornet, every note 
can be heard perfectly in all parts of the room, and is 
listened to by all with rapt attention. Although other 
parts of the exhibit are perhaps more entertaining, this 
listening to speech and music coming all the way from 
Boston without even having to hold upa receiver to 
one’s ear is what astonishes visitors more than any- 
thing else in the whole building. 

In another large room is placed an upright wooden 
framework draped with red cloth and provided with a 
shelf about breast high on each side. Wires connected 
with a regular long-distance switchboard are run all 


round this framework, to which are connected 200 © 


small receivers with the magnets at right angles to the 
diaphragm, similar to those used in the police tele- 
phone system. These receivers are arranged in five 
separate groups. Four of these groups contain forty 
receivers connected in sets of five in multiple, each set 
of five being connected in series with the next. These 
four groups are connected through the underground 
system of the Metropolitan Company with two of the 
New York theatres where comic operas are being 
played. The fifth group contains 39 receivers arranged 
in multiple series of three, and is used for connecting 
with the long-distance system for the reception of music 
and speeches from Boston. The arrangement of the re- 
celvers was arrived at after a number of experiments, 
it being found at length that the five in multiple series 
gave the best results for local transmission, and three 
in multiple series for long-distance transmission. The 
mitters used in the theatres are of special 
construction, designed for the occasion, with large 
b phragm and heavy adjustment of the carbon 
aes A number of these transmitters are placed at 
ervals on the face of the parapet of the first balcony, 
18 having been found by experiment to be the best 
a The secondary coils of all the transmitters 
*onnected to the line wire in multiple arc ; two 


transmitters are worked from the same battery, the 
Faller being the type of cell employed. 

This part of the exhibit is crowded every night by a 
throng of delighted visitors listening to snatches of the 
“Grand Duchess” and the “ Pirates of Penzance.” It 
becomes a matter of no small difficulty to keep the 
people moving so as to relieve the crush from the rear, 
as when once visitors get hold of the telephones the 
sensation of hearing music by wire so plainly is such a 
fascinating one that it is only when a piece of dialogue 
intervenes, and hearing becomes difficult, that they are 
inclined to relinquish them. The other evening I saw 
a lady hold on to a pair of telephones, all through the 
long wait between the two acts of the “ Pirates,” in 
order to hear the famous policemen’s chorus. 

Taken as a whole the exhibit is a remarkable and 
extremely interesting one, and serves a double purpose 
in drawing a large attendance daily to the Exhibition 
(which is given in aid of the New York Exchange for 
Woman’s Work), and of familiarising the public with 
the advantages of telephone communication, both local 
and long distance. 

The installation has been carried out in a remarkably 
short space of time by the technical staff of the Long 
Distance Company with some assistance from that of 
the Metropolitan Company, the whole being under the 
direction of Mr. F. A. Pickernell, the energetic and 
talented superintendent of equipment of the Long 
Distance Company. It is somewhat unfortunate that 
the newspapers take a very mean advantage of the 
efforts of the telephone companies to put their best 
feet forward on this occasion ; nearly all of the news- 
paper reports comment unkindly on the fact that while 


the companies can make such a wonderful display at 


an exhibition yet they continue to give their sub- 
scribers the very worst class of telephone service that 
the subscribers can be induced to put up with. It is 


‘only natural that the reporters, in their ignorance of 


technical matters, should overlook the fact that the 
entire installation at the Lenox Lyceum is arranged on 
the long-distance metallic circuit system, and hence the 
excellent results. The Metropolitan Company is at 
present spending hundreds of thousands of dollars in 
putting down metallic circuit underground cables, and 
in fitting up new exchanges with improved switching 
apparatus, and in the course of a year or so the tele- 
phone service in New York will be in a vastly improved 
condition throughout. Of this I may have something 
to say in a future letter. 


CASUALTIES FROM LIGHTNING IN FRANCE 
‘DURING THE YEAR 1888. 


FROM the very full and complete tables given in the 


Annales Télégraphiques we extract the following — 


details of accidents due to lightning reported in France 
during the year 1888 : : 


Persons. Animals. Trees. Buildings. 
Killed. Injured. Killed. Injured, Struck. | Struck. 

6 10 10 | 2 8 26 
| js 
TELEGRAPH SYSTEMS. 
Wires. | Posts. | Insulators, | Instruments. 


- —| 
Totally | | | 
Ruptures. Struck. | Destroye’. struck. Destroyed. Destroyed. 
mnetres. | 


49 590 


647 377 | 468 | +300 


* Of instruments struck 627 were lightning protectors 
+ Of instruments destroyed 290 were lightning protectors. 
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AYRTON AND PERRY’S TWISTED STRIP 
VOLTMETER. 


A paper read by Prof. Perry at the British Association meeting 
at Newcastle, 1889.* 


AT the Physical Society some years ago I announced 
that a strip of material, to which a permanent twist had 
been given, behaved in much the same way as one of 
our now well-known springs; that is, when it was 
acted upon by axial forces, there was a relative rotation 
of the ends; in fact, the twist gets less. As some 
people have a difficulty in understanding what I mean 
by a twisted strip, I have prepared fig. 1 to illustrate 
my meaning. The relative rotation is perhaps better 


seen in a strip whose permanent twist is right-handed 
at one end and left-handed at the other. If a pointer 
be attached to the middle, as shown at A, Q, B, fig. 2, 
and the ends are pulled out, the pointer rotates. This 
double twisted strip we have applied to weighing 
machines, aneroid barometers, and many other instru- 
ments, such as wire-testing machines, and I can recom- 
mend its use in all cases where a force has to be 


2 
47. 


where W is the axial force, / the length of the strip, n 
the number of complete spires given by permanent get 
to unit length of the strip, 6 the breadth of the gtr; 
and ¢ its thickness, ¢ being the small rotation produced 
by the small load, w. 

Now such experiments as I have hitherto made on 
steel strips point rather to some such law as the follow. 
ing being roughly correct : 


wil 


That is, the rotation seems to be independent of the 
amount of twist originally in the strip, and instead of 
increasing as the breadth of the strip increases, it 
diminishes. It is evident that the motion is a much 
more complicated one than I had imagined. Now, 1 
found that if a double-twisted strip was placed in ten. 
sion and its ends were fixed, the pointer rotated if the 
temperature was altered, so that its use as a pyrometer 
or thermometer was possible. 

In this instrument before you (figs. 2 and 3), we have 
a tube, A, H, D, C, B, about two-thirds of whose length, 
A, H, D, is brass, and about one-third, 0, B, isiron. A 
double-twisted strip of platinum silver is in tension 
in the axis of the tube, with its ends fastened to the 
ends of the tube, but one of them electrically insulated 
from the tube. The tube just at the middle of its 


K 
‘ € 1/4 


measured, and where it is not advisable that there 
should be a considerable amount of yielding. For 
example, spring balances are sometimes used acting 
directly on specimens as testing machines ; but when 
the specimen breaks, the recoil of the balance is likely 
to cause it to get out of order. Again, if a double 
twisted strip is used as a tension piece in a jointed 
structure, a pointer set at its middle will indicate the 
pull at any time. 

The only likely suppositions I could make in thinking 
of what occurs in a twisted strip were, lst, that two 
spiral filaments symmetrically disposed relatively to 
the axis resembled the two threads in a bifilar suspen- 
sion, if a sufficiently short length of strip was con- 
sidered ; 2nd, that the tensile stress was uniform over 
a cross-section of the strip at right angles to the axis ; 
ard, that the resisting couple was due to the torsional 
rigidity of the section of the strip, still taken as 
rectangular. These suppositions lead to the result 


wind 


* The above paper is given as it was written in September last. 


When it was written, the author felt certain of the constancy of : 


the fatigued strips. Six months of further experience have since 


confirmed his views. de” 


length, D, G, becomes a strong thin bracket, which 


enables a pointer, Q, P, attached to the strip to make 8 
rotation of nearly 360°, and the arrangement of the bezel 


and dial will readily be understood without any further . 


description. A and B are caps to the ends of the tube ; 
when the cap, A, is turned the initial pull in the strip 
is altered, and this furnishes a zero adjustment. 
When the various parts of this instrument are all at 
the same temperature the pointer remains in the same 
position, whatever that temperature may be. When 4 


current is passed through the strip the pointer records 


the difference of temperature between the strip and its 
case, and hence the readings on the dial may be made 
in ampères. Again, the readings may be in volts for 
the potential difference between the ends of the strip 
or the terminals of the instrument. These insane 
before you read to 2} volts ; they waste almost exactly 
one watt at their highest reading. 

By inserting resistance of platinoid or of —_ 
silver we can increase the range of the instrument, DU 
of course we expend more energy in such à case. à 

That there may be no creeping or permanent | . 
or hysteresis, we find it sufficient before graduatlo 
of the instrument to keep sending a current wee 
than the highest which is to be used on the instrum rs 
for 72 hours, breaking and making the current once 
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te. This process is performed by the second’s 
ee | FF clock penning into and out, of a bath of 
mercury in every revolution. 

It is quite wonderful to observe the complete change 
in elasticity produced in a strip by this kind of fatigue. 
The strip seems to undergo no alteration afterwards by 
mere use or disuse, but it is my intention to test this 
by many months’ experience before allowing these in- 
struments to be manufactured. The two instruments 
before you are the only two yet made. 

I had hoped to be able to show you one in which the 
strip is of flashed carbon. Here are specimens of twisted 
carbon strips, but unfortunately they are all too coarse 
for a 50-volt instrament, which is what I intended 


them for. 


| 


il 


+} | 
| ! 
| 
| 


| 


_ ‘ 


| 


il | | 


| 


transformer before you transforms in the proportion of 
50 volts to 1, so that the instrument may be used on 
the ordinary 100 or 110 volt circuits. By using a 
different winding on the transformer the same instru- 
ment may be graduated for a 1,000 volt circuit. I find 
that this transformer maintains the same proportionate 
transformation of voltage, whether the frequency of 
alternation of current is 50 or 100 per second. 

This pleasing result was not altogether unexpected, 
but it certainly was unexpected to find that if a 
sufficient quantity of iron is used in the transformer 
there is a constant ratio of transformation of current 
for quite different frequencies of alternation. Hence I 
find that this 24 volt instrament may be graduated as 
an ammeter up to 1,000 ampères or more, or a volt- 
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For accumulator work the 2} volt instrument is 
greatly needed, and I prefer this form to our hot wire 
instrament, because of its great simplicity and its 
needing so very little adjustment in manufacture. 


Pl 
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ns alternating currents this 24 volt instrument may 
used through any range whatever by placing a small 
°rmer on the base of the instrument, The little 


i 


i 
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Fra. 3. 


meter up to 1,000 volts or more, the transformer being 
the only variable thing about it. I need hardly say 
that with several transformers and resistance coils at 
the side of this instrument we may almost call it a 
universal instrument. 


Added later.—Fig. 4 shows our fuse arrangement— 
T, and T,, are the terminals of the instrument ; current 
flows from T,, through the short thin copper wire, T,, H, 
then through the adjustable resistance coil, H, D, then 
through the tightened platinum silver wire, D, E, 0, 
whose ends are fixed, and which is kept sagged and 
tight by the metal spring, H, G; then through the 
twisted strip, B, A, to the terminal, T,. But should the 
voltage between T, and T, be sv great as to be liable to 
hurt the instrument, the wire, D, E, 0, sags so much 
that the end, G, of the spring short circuits the instru- 
ment through G, H, and the thin copper wire, H, T,, the 
copper wire being instantly melted. 


Bibliography.—A monograph by M. Hippolyte Fon- 
taine, upon the performances of the Syndicat Inter- 
national des Electriciens during the Paris Exhibition 
of 1889, will shortly appear through Baudry et Cie, the 
publishers. 
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LOCAL AUTHORITIES AND ELECTRIC 
LIGHTING. 


A DEPUTATION from a large number of Town Councils 
and other local authorities attended at the offices of the 
Board of Trade last week with reference to the model 
order under the Electric Lighting Acts recently issued 
by the Board of Trade. The deputation was intro- 
duced by Mr. H. 8. Wright, M.P., who described the 
members as thoroughly representative of the great 
interests involved. The objections of the local authori- 
ties to the order had been formulated at a meeting in 
the Westminster Palace Hotel, and they were placed 
before the Board of Trade officials seriatim. 

Mr. GAINE, Town Clerk of Blackburn, pointed out 
that clause 6 of the order was entirely new, never 
having appeared in previous orders. It meant if the 
undertakers of any system of electric lighting were to 
go outside their area the order they had obtained might 
be revoked. He maintained that such a provision 
was entirely unnecessary, because if the undertakers 
exceeded their powers they would be acting wltra vires, 
and could be dealt with at common law. The clause 
was one which was not quite fair, though it could be 
made an advantage rather than a disadvantage by being 
amended so as to give the Board of Trade power to 
authorise the laying down of mains in adjoining 
districts. . 

Mr. CALCRAFT said the Boardof Trade were inclined 
to agree to that. 

Mr. GAINE asked that under clause 8 “ten acres” 
should be substituted for “ five acres,” the population 
and extent of many of the boroughs whose Corporations 
were applying for electric lighting powers requiring the 
larger figure. 

Mr. CALCRAFT said the Board would agree to that. 

Mr. GAINE also objected to the second paragraph of 
clause 9. He pointed out that the last paragraph of 
that clause was new. Section 13 of the principal Act 
authorised, or purported to authorise, the Board of 
Trade to consent to the breaking up of private streets, 
railways, and tramways, and if this paragraph were to 
stand—which prevented electric lighting mains from 
being laid in private streets—an important power would 
be taken away. Many Corporations had relied upon 
the general power of the Board of Trade, and had 
scheduled no private streets. A second point raised 
was the refusal of power to lay down mains in road- 
ways, crossing railways, &c. 

Mr. CALORAFT said they would meet the objection 
as to private streets by amending the clause. Nothing 
could be done on the second point, which could be 
re Mr. Gray thought, under the Gas Works Clauses 


Mr. GILL, Town Clerk of Birkenhead, suggested that 
clause 12, having reference to compensation, should be 
amended by omitting in sub-clause “A” the words 
“and stating the amount of compensation, if any, pro- 
posed to be made in respect thereof and the manner in 
which such compensation is proposed to be paid or 
secured,” and by inserting in sub-clause “C” “and the 
amount of compensation payable to the owners.” 

This suggestion was accepted by the board. 

Mr. SOUTAS (Darlington) stated the objections felt 
to the clause requiring local authorities to give secu- 
rity, and this it was also agreed to omit. 

Mr. CALCRAFT further notified the deputation that 
clause 18, giving power to revoke an order because of 
a defect in the construction of works, would not be 
gone on with, as they were going to putin other clauses 
which would meet that. 

Mr. JOHNSON, Town Clerk of Nottingham, who said 
he represented a Corporation owning a gas works, 
objected strongly to the provision which limited the 
time for the completion of works to two years. Then 
he objected to the clause which compelled the. under- 
takers to lay down, mains when guaranteed 20 per cent. 


upon the cost of the mains by six persons or more.. 


What they asked was that they be allowed to lay 
down their conditions in each case, with power for 


those concerned to refer to the Board of Trade if ig. 
satisfied. 

Mr. CALCRAFT said the clause would have to 
but with a proviso that there would be an appeal to th 
Board of Trade, which would also cover the question 
of time. à 

A discussion then arose as to the appointr 
inspector, Mr. JOHNSON and others of the contain 
strongly objecting to the power of appointment remain. 
ing with the Court of Summary Jurisdiction, and i 
was agreed that the Board of Trade should make the 
appointment. Alterations were agreed to in several 
minor matters to which objections were taken, and the 
deputation then withdrew. 


PADDINGTON AND THE ELECTRIC LIGHT 


LETTER FROM THE BOARD or TRADE. 


In answer to the letter of Mr. Mark H. Judge (referred to in last 
week’s ELEcTRIcAL Review), protesting against the chairman’s 
declaration at the special meeting of the Paddington Vestry, as 
to the resolution to discontinue its opposition to the provisional 
order of the Metropolitan Electric Supply Company, the following 
communication from the Board of Trade has been received by Mr. 


Judge : 
“ Board of Trade, London, S.W. 
“ Electric Lighting Acts, 1883 and 1888. 


“ Mark Judge, pe à 

«€ Sir,— With reference to your letter of the 23rd inst., addressed 
to the President of the Board of Trade, on the subject of a resolu- 
tion passed by the Vestry of Paddington in regard to the applica- 
tion of the Metropolitan Electric Supply Company, Limited, for a 
provisional order under the above mentioned Acts, I am directed by 
the Board of Trade to forward to you the enclosed copy of a letter 
that they have addressed to the vestry in the matter. 

‘€ I am, sir, your obedient servant, 
Henry G. CALCRArT.” 


The copy of the letter enclosed is addressed to the Vestry 
Clerk by Mr. Calcraft, as assistant-secretary to the Board of Trade, 
acknowledging receipt of the resolution alleged to have been 
passed for discontinuing the opposition to the Metropolitan Elec- 
tric Supply Company’s application for a provisional order. The 
letter concludes as follows :—“‘I am directed by the Board of 
Trade to point out that the rules of the Board of Trade require 
that the consent of the local authority shall be given to an appli- 
cation for a provisional order at a special meeting, of which one 
month’s notice shall be given; and to inform you that the Board 
of Trade are unable to dispense with this requirement in the 
present instance.” 


RAILWAY RATES INQUIRY. 


CLASSIFICATION OF TELEGRAPH INSULATORS. 


THE question of the classification of telegraph insulators, packed, 
came before Lord Bazrour of BuririgH and Mr. CouRTENAY 
Boy z, sitting at 8, Richmond Terrace, Whitehall, as a 
Trade inquiry into railway rates and charges, on Monday last. 
Mr. A. Teorrer, on behalf of the electric section of the London 
Chamber of Commerce, objected to the admission of this item. 
The objection of the railway companies was that they should be 
classed with electric insulators in class 2. Electric insulators was 
a vague term, and he could not say what it meant, but = 
graph insulators was a well-known term, and he need not descr! 
them. Telegraph insulators were generally made of py wom 
and were generally sent out with the spikes fastened to them, & 
formed a rather heavy article. They were in the Railway Clearing 
House classification in class 1. . PE 
Lord BALFour of BueLeiex : Packed, not as you describe if. 
Mr. Trorrer: Iam alluding to packed. 
Lord BALFour of Bueceien: But your objection does not say 


80. | 
Mr. Trorrer: I am surprised at telegraph insulators, not 

acked, being put down here. I thought they were always pack 
bee nothing to say,.except on packed insulators, and Shy 
know whether anyone ve for them unpacked. We 0b) 
their being put with insulators, which, as I said, is à ge Pr 
term. Electric insulators are commonly made of glass. 0 a 
myself object to putting electric insulators, whatever they may 
in the second class. In America they make glass mer 
in this country earthenware insulators are always used 
graph work, and they are packed in casks. 

Lord Bazrour of BureiGu : If you put in the words pag 

insulators, might it not come under the class of insulators 


| 
| 
| 
| 
| 
| 
| 
| 
| 
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and would not the makers of electric insulators, which you say 
3; M olaim to come under telegraph insulators ? 

ogi Tnorre : Glass insulators are not used in this country 

reason of the climate. They are used in America and in dry 

countries; but in this country the insulators are invariably 
earthenware insulators. 

Lord Batrour of BurigicH: We are not sure of that. 

Mr. Taorrer : Iam speaking of telegraph insulators as tele- 

i tors. 

of : Although they: are not used in 
this country, it may be that they are made in this country and 
sent elsewhere. That is not a complete answer. 

Mr. A. Trottzr : They might be put as electric insulators in 
another class, but we are objecting not to en gm insulators. 

Lord Batrovur of BurteieH: Yes, and I ask you whether any 
maker of electric insulators made of glass, which you admit to be 
a special article and different from your own earthenware article, 

‘cht not come under what you are now asking for, to which you 
replied that they are not made in this country, and I told you 
that it was not a complete answer, because they might be made 
in this country and sent elsewhere. 

Mr. A. Trorrer : We should have no objection to have tele- 
= insulators, not glass packed. That would satisfy the con- 


ns. 
Lord Batrour of Buruetex then asked the railway company’s 
tative what they had to say on the subject. 
r. Harrison: What we know as telegraph insulators are the 
small earthenware blocks. 
Lord Batrour of Burtetan : Where do you claim that they go 
at the present time ? 
Mr. Harrison: They would go ss as earthenware. 
Lord Bazrour of BurLeiGn : Have you any objection to its 
ing made clear that electric insulators are different from tele- 
insulators, not glass packed ? 
r. Beate: Telegraph insulators, earthenware, packed, would 
come under class 1. 
Mr. Trotter: Telegraph insulators, earthenware, packed would 


do. 
The Court then proceeded with the consideration of other 
articles. 


LEGAL. 


_ Automatic Electric Supply Shares.—On Friday the 


case of Williamson v. Armstrong came on in the Lord Mayor’s 


Court, before Mr. Hopwood, Q.C., sitting as Deputy-Judge, by way 
of demurrer. The action was brought on the Equity side of the 
Court by Mr. A. Williamson, Mr. W. A. Smithe, and Mr. William 
Morris, stockbrokers, 53, Wool Exchange, E.C., against Mr. G. P. 
Armstrong, of Suffolk House, Laurence Pountney Lane, E.C., to 
enforce the specific performance by the defendant of a contract to 
buy 300 £1 fully paid-up shares in the Automatic Electric Supply 
Company, Limited. To this the defendant demurred, on the 
ground that the circumstances did not disclose any equity; and 
the case now came on for argument. 

Mr. T. T. Fillan was counsel for the demurrer (the defendant), 
and Mr. Rockingham Gill appeared on behalf of the plaintiff. 

Mr. Fillan said that, in the month of August, 1889, one Arthur 
Quick was possessed of 300 fully-paid £1 shares”in the Automatic 
Electric Supply Company, Limited, which he had purchased from 
the defendant. A condition of the sale was that the present 
defendant should buy them back within a month if Quick 
desired it. On the 31st December Quick sold the shares to the 
plaintiffs, together with all the rights accruing to them, and it was 
now sought to make the defendant buy the shares back in 
accordance with the agreement entered into with Quick. His (Mr. 
Fillan’s) contention was that under those circumstances there was 


The learned ju id it : : 
would have À ndge said it appeared to him that a simpler fred 


that enethy argument ensued, and in the end the judge decided 
Court gs was nothing upon which he could use the power of the 
al make the defendant take the shares, and the demurrer 
rere be allowed with costs. 
~tty was granted to the plaintiff to ly to d th 
plead thin 14 days. p apply omen the 


internationai Cable Company.—A petition for the 

Herr ee of this company was set down for hearing before Mr. 

a ling last Saturday. Mr. Buckley, Q.C., asked for the 
- ent of an examiner to examine certain 

could À Portugal. His Lordship, on reviewing the facts, 

It see that the commission would effect any good if granted. 


Was arran th 
over until n mr A. à the hearing of the petition should stand 


witnesses in 


NEW PATENTS~—1890. 


5645. ‘“ Improvements in electric rail apparatus.” J. B. 
ODELL. Dated April 14. (Complete.) a 

5678. “Improvements in electric tension regulators or appa- 
ratus for automatically controlling or regulating electric cur- 
rents.” J. Kaus. Dated April 15. 

5716. “Improvements in the method of and means for pro- 
ducing low tension currents and applying the 
same to sundry purposes.” E. Manvizze and W. L. Laos, 
Dated April | 


6728. ‘ Improvements in apparatus for res the speed 
ot dynamo-electric and other machines.” H.H. Lake. (Commu- 


ao by T. M. Foote, United States.) Dated April 15. (Com- 
plete.) 

5750. “ Improvements in armatures for dynamo-electric ma- 
chines and electric motors.” R.E. B. Cpompron. (Partly com- 
municated by W. Fritsche, Germany.) Dated April 16. 

5764. “Improved system of electrical inter-communication, 
and apparatus applicable for use therewith.” W. P. Tuompson. 
(Communicated by A. W. Berne and B. W. Taylor, United States.) 
Dated April 16. (Complete.) 

5836. “Improvements in apparatus for automatically con- 
trolling and regulating dynamo-electric machines and motors.” 
J. Rapcurrre. Dated April 17. 

5910. “ Improved method of and means for insulating electri- 
cal conductors, especially applicable to high tension currents.” 
A. J. Jarman. Dated April 19. 

5923. ‘ An improved electric servo-motor.” C. W. SLEEMAN. 
Dated April 19. 

5925. “ Improvements in telephony.” M. G. Kznioae. Dated 
April 19. 

5926. “ Machine for covering electrical conductors and cables 
with lead.” 8S. Prrr. (Communicated by J. B. Atherton, United 
States.) Dated April 19. 

5942. ‘* Improvements in the construction of electrical vent- 
sealing tubes for firing ordnance and like purposes.” H.C. L. 
Houpen. Dated April 19. 

5951. “ Telephone slide index.” 
Craven. Dated April 19. 


W. C. Fuetrcuer and D. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889. 


2003. ‘Improvements in electric regulating apparatus for use 
in connection with steam engines and other motors and dynamo- 
electric machines.” A. L. SHeparp. Dated February 4. Sd. 
1. A regulating apparatus comprising an electro-motor arranged 
to operate a valve for controlling the distribution of fluid under 
pressure to a cylinder, the piston of which is connected with a 
throttle valve or other regulating device, for the purposes specified. 
2. The improved apparatus constructed substantially as described 
with reference to the drawing and operating in the manner and 


for the purpose specified. ; 


2205. ‘China or porcelain cap or socket for ineandescen 
electric lamps.” E. W. Lancaster. Dated February 7. 6d. 
Consists in making the caps or sockets for incandescent lamps of 
china, porcelain or earthenware, instead of vitrite or metal and 
plaster, as usually employed. 3 claims. 


3580. “An improved electric bell or gong.” F. H. Berry. 
Dated February 28. 6d. The inventor mounts on a suitable 
base a coil of insulated wire, and at one end of the framing, in 


which this coil is mounted, is secured one end of a thin sheet of 


metal which forms a spring and extends along parallel, or there- 
abouts, with the coil, the free end thereof touching a contact 
pillar erected on the base. On the side of this spring is secured 
the hammer, the end whereof can strike a stud or projection on 
the inner side of the bell or gong, which, in this style, covers this 
whole apparatus, or the hammer can strike any suitable bell or 
gong in any manner. 4 claims. 

4192. “A new or improved regulator for transformed electric 
currents.” Siemens Bros. & Co. (Communicated from abroad 
by A. M. Taylor, of India.) Dated March 9th. 6d. Claim :—A 
regulator for transformed electric currents, consisting of a two- 
limbed solenoid made in horseshoe form and suspended by an 
adjustable spring, with the ends of its cores presented towards a 
stationary armature, the one core having its coil in the main 
secondary circuit, and the other core having its coil of a greater 
number of convolutions in along shunt from the secondary circuit, 
substantially as described. 


16144. “An improved electric tell-tale apparatus.” H. Hay- 
MAN. (Communicated from abrcad by A. Gundersen, of New 
Zealand.) Dated October 14. 6d. Relates to a new and im- 
proved tell-tale clock more especially applicable for use on board 
ship, but which is also applicable for use in warehouses and 
other buildings wherein watchmen are employed. The said 
invention has for its object to indicate and register at any given 
time the presence of watchmen or look-out men at their posts. 
3 claims. 


| | 
| | 
| 
10 @qul 7. | 
against him in the market. 
Mr. Gill said that what was wanted was to obtain specific per- 
formance, and to put the defendant’s name on the list of share- 
holders, 
| 
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16662. “Improvements in moulds for casting the plates of 
secondary or storage batteries.” W. SHAPL&IGH. Dated October 
22. 8d. Consists of a mould constructed so as to be rapidly filled 
from the bottom in an upward direction, thereby permitting air 
to escape from the top of the series of matrices of the mould 
through poney knife-edge channels communicating with 
ge channels. e material or substance is introduced through 
a funnel-shaped feed channel communicating with opposite 
dis risers and through knife-edge channels into the two 
series of matrices of the mould. The knife-edge channels by 
preference near the upper ends of the respective matrices are 
enlarged in order that as the material or substance becoming cast 
into plates therein cools and contracts they may suck in sufficient 
material from the msers to fill up any space that may have been 
formed by the contraction of the series of plates. Between the 
series of matrices the horizontal channels for the escape of air 
communicates with vertical main air channels located on each side 
of the matrices of the mould and extending to the top of the 
mould. 2 claims. | 


17765. “ Improvements in electro-magnetic dispatch apparatus.” 
H. J. Happon. Dated November 7. 6d. Relates to electro- 
magnetic apparatus which is intended for the transportation of 
letters and packages. 2 claims. 


18004. “ Improvements in incandescent electric lamps.” R. 
A. Stoan. (A communication from abroad by G. W. Wilson and 
C. H. Brown.) Dated November 12. 6d. Consists of a hollow 
reflector located between the limbs of the filament and composed 
of transparent non-conducting material, such as glass, whereby 
the rays of light are not only reflected from the convex surface of 
the reflector but are also reflected and distributed from the interior 
concave surface of the said reflector Further the invention con- 
sists in colouring or tinging the reflector whereby the reflected 
light is colou and given a distinctive character, and, finally, 
the invention consists in filling the tubular reflector with crystals, 
such as iodide of lead or other suitable material. 2 claims. 


18979. ‘Improved regulator for electric currents.” W. R. 
Micaz. Dated November 26. 6d. Has for its object to provide 
a self-acting regulator for electric currents. 1 claim. 


19216. ‘“ Improvements relating to the generation, distribution, 
and utilisation of electrical currents.” F, J. PATTEN. Dated 
November 29. 8d. Consists of particular methods of operation 
and apparatus. 22 claims. 


19484. “ Improvements in electrical switches, specially applic- 
able for electric vehicles fitted with two motors.” F. V. ANDER- 
sEN. Dated December 4. 8d. Relates to electrical switches 
specially applicable for electric vehicles, relates to that class of 
switch employed for turning on the electric current to two electric 
motors serving to propel a vehicle, and has for its object to con- 
struct the switch in such manner that the desirable combinations 
of the two motors can readily be obtained to give suitable driving 
powers for varying loads and speeds. 1 claim. 


19899. ‘“‘Improvements in or relating to electric batteries.” 
W. P. THompson. (A communication from abroad by M. W. 
Parrish, of America.) Dated December 10. 6d. Has for its 
object the production of a primary battery in which graphite in 
its natural or crude state is used as one of the polar elements of 
the battery, and in which zinc is preferably used as the other polar 
coe, and salt and water is preferably used as the solution. 2 
claims. 


CORRESPONDENCE. 


Electrification. 


Perhaps one of your numerous readers would be 
good enough to afford me some information on the 
following points :— | 

A. Given a certain length of insulated conductor, 
and given a battery divided into groups of, say, 50, 100, 
150 and 200 cells, so that the E.M.F. could be increased 
by 50 cells at a time, and supposing that (1) at the ex- 
piration of one minute’s electrification with 50 cells, 
the 100 cells were instantaneously applied without 
putting the cable to earth ; that (2) after one minute’s 
electrification with 100 cells the 150 were applied, the 
cable ends having still remained insulated ; and that 
(3) after one minute’s electrification with 150 cells, the 
200 were applied under the same. conditions and kept 
on the cable during one minute ; what deflections, as 
compared with one another, ought we to expect at the 
expiration of one minute’s electrification in each case ? 

B. Presuming that my question as to the deflections 
is replied to, and: that a rule is given for one’s 
guidance as to what proportion these deflections 
Should bear to one another, I would further inquire 


as to the basis upon which such a rule ig fr iio 
what law, governing the action of electricity, ig fy 
volved ? | 

Inquirer, 


The Microbe of the Magnet. 


I send you herewith a newspaper cutti ich 
contains what purports to be an extract from the FLE 
TRICAL REVIEW, | RS 


I hope you never wrote such awful rot. | 
R. A. Currie, 


Kiukiang, China, March 11th, 1890. 


_ MicROBE OF THE Maaner., 


With all the paraphernalia of the modern physical and elec. 
trical laboratory, the instruments of precision that will handle a 
millionth of an inch as readily as a labourer his pick or shovel, 
with all the evolution going on through generations of scienti 
and the almost incessant wresting of secrets from the bosom of 
nature, we doubt if science is any closer to the isolation or attenua. 
tion of the microbe of the magnet. It is absurd to suppose that 
a primary energy is impressed upon a piece of herdenel, steel once 
for all. The transfer of that energy into actual work would 

uickly destroy the magnetic power, yet such destruction not 
sy not 4 place, but the very exercise of the power strengthens 
the magnet. 

A horseshoe of steel can be magnetised in ten seconds by the 
current of a few ampéres from a battery, a ridiculously small 
amount of energy all told, and such magnet can lift many pounds 
of iron in contact. But without contact, it may lift and hold a 
pound of iron easily. It will hold that pound for an eternity, and 
every second of that time without end the magnet is expendi 
energy, until it foots up an almost inconceivable total of | 
power. Not alone that, but the magnet of one pound lifting 

wer to-day may, and will, be stronger to-morrow. Where does 
all this really tremendous amount of energy come from ? 

By what inscrutable process does the mere magnetisation of a 
bar of steel make of it a machine for the transformation of 
energy? Not a reactionary or storage device which, like a steel 
spring, honestly gives hack approximately all it has received, but 
a perpetual transforming or converting machine. There is a 
hidden process going on of some kind; energy is going into the 
magnet all the time it is doing work—energy in some form. 
Where does it come from—gravity; atmosphere ; solar rays ; earth 
currents? Who can say. It is a great problem, worthy of a life- 
time of indefatigable research. It is a microbe, and it will be dis- 
covered, and the discovery will make electricity the queen of 
nature’s forces, and steam will become a dim vision of the dark 
ages of the past.—The Electrical Review. | 


[We did not. The extract is probably from our New 
York namesake, and we ask newspaper writers, in jus- 
tice to ourselves, to make the distinction between us 
when using the paste and scissors.—EDs. ELEO. REV.] 


Anotber Probable Litigation. 


It is to be expected that some lively revelations as to 
the way of conducting business will shortly be made 
known in a legal action which is about to take place 
between an electrical company and a well-known elec- 
trical firm. . The latter undertook the management of 
a very important scheme, and after having ousted the 
inventor from the company and spent thousands of 
pounds, they finally succeeded in bringing the whole 
concern to an utter failure. Not being able to find 
anything more plausible to account for their incapacity 
they laid the blame on the system and coolly 


to submit one of their own. | 
Loco. 


Electrotyping. 


Lately I have been conducting some experiments 
with a dynamo used for electrotyping work. An acid 
solution has been used in the bath with a rocking 
motion, and I have been able to deposit thoroughly 
good copper with a current density of 20 ampères per 
square foot. If any of your correspondents can rase 
me with a practical method of increasing the ourre 
rate per square foot, I shall feel extremely obliged. 
Reginald J. Jones, 
April 29th, 1890, 4 724 
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SLOW SPEED HIGH EE" BEST WORKMANSHIP 


NEWCASTLE-ON-TY 
à 74, 


Lonvon.F: 


TBLEGRAMS: 


WHEATLEY KIRK, PRICE & GOULTY, 


“INDIONS,” LONDON. 


ELECTRICAL | VALUERS 


ARBITR ATO 


52, QUEEN VICTORIA STREET, I LONDON, ae. | 
And Albert Square, MANCHESTER. | 


“ELECTRICAL PLANT” STORES, 


89, QUEEN ST. LONDON, E.C. 


| 


For Immediate Delivery. 


NEW DYNAMOS By Crompton & Co, Ltd. 
NEW DYNAMOS ,, W. T. Goolden & Co. 
NEW DYNAMOS ,, Statter & Co., Ltd. 
NEW DYNAMOS ,, Blakey Emmott & Co., Ltd. 
NEW DYNAMOS ,, Patterson & Cooper. 
NEW DYNAMOS ,, Laurence, Paris & Scott, Ld. 


ALSO 


250 Accumulators 


Of various types and sizes, in first-rate working order. 


APPARATUS AND EVERY DETAIL FOR GOMPLETE INSTALLATIONS 
READY FOR DELIVERY. 


BLECTRICAL INSTRUMENTS AND FITTINGS OF ALL KINDS. 


Full Particulars upon Application. 


CALL AND INSPECT THE ABOVE AT 


"BLECTRICAL PLANT” STORES, 


39, QUEEN STREET, LONDON, E.C. :n 


WILLIAM WOOD & CO., 


ALBERT STREET WORKS, BURSLEM 


MANUFACTURERS OF 


CHINA AND PORCELAIN SWITCHES, 


Screwed and Plain, 


SUSPENDERS, CEILING ROSES, BASES, 
LAMPHOLDERS, CUT-OUTS 2804 


ENGINEER, having had 8 years’ ex 


AND == CHINA FITTINGS USED BY ELECTRICIANS 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET E.O. 


EBONITE. 


| Wy sata. —Competent man to take charge of Swansea Arcade 


Arc and Incandescent Installation (Crompton system 
stating wages required, and send original testimoni 
from last two employers, to J.C. Hows, New Dock, Llanelly. 4723 


Ls DON AGENT wanted by Manufacturers of Electric Light 
Fittings. Liberal terms to one well known to buyers, and 
who can influence business.—Address 3,741, ELEcTRIcCAL REVIEW 


office. 3741 


bog respectable, age 17, requires situation as Improver i in 


large electrical firm, two years’ experience.—“ À. R..,’ 
4, Crescent Road, Crouch End. 3745 


in 


Exh ibition, House, Factory, and Ship lighting, 
of testing room in large dynamo factory, wishes to meet with an 
engagement, either technical or otherwise.— pply, 
care of Powell, Jones & Co., 14, St. Mary Axe, 57374 


LECTRICAL ENGINEER, 11 years’ practical experience 
in eee collieries, mills, &c. Arc and incan- 


descent; good htsman and estimator, and Bagg wren to 
travel. No. 3,737, ELEcTRICAL Review office, 22, Paternoster 
w, E.C. 


3782, 

"NLECTRICAL ENGINEER.—Incandescent, Arc, Accumu- 

lator or Station work, desires Engagement ; small salary ; 
willing to work.—" S.,” office of this paper. : 3722 


OST OFFICE TELEPHONE LICENCE FOR SALE.— 


Valuable Licence from the Postmaster-General, about 22 
years unexpired, to carry on telephone business.—Apply to 
WiLLiAM S. OGLe, 90, Cannon Street, London, E.C. 3734. 


OR SALE.—Fowler Waring Cables; five miles extra deeply 
insulated lead-covered cables, coated and specially pro- 

tected by tarred braiding, sizes up to 19/14, suitable for electric 

lighting. No reasonable offer refused.—CHaRLEs J. HALL, 


nae Central Electric Lighting Station, Richmond 


3788. 
ae SALE.—Quantity of Wrought Iron Works, suitable for 
overhead wiring, including shoes, &c.—CHARLES J. 
pes ig Kensington Centra) Electric Lighting Station, Richmond 

Road, S.W. 


2720. 
EFORE ORDERING Electrical Plant and Accessories, 
Write for Pamphlets to the ELECTRICAL ENGINEERING 
CORPORATION, LimiTEp : “ Electrical Distribution,” ‘ Machine 
Driving by Electricity,” “The Telpher System of ‘Cheap Trans- 
port,” and “ Supplies.”—68, Victoria St., Westminster. 


[Continued on neat Page.] 


FOWLER, LANCASTER & CO. LT. 


BIRMINGHAM, 
IS NOW THE 


LARGEST MANUFACTORY IN THE KINGDOM 
FOR ALL 


ELECTRICAL SUPPLIES. 
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CENTRAL INSTITUTION 
OF THE 


MPORTANT TO IRONMASTERS, ELECTRICAL ENGI- 
NEERS, &c.—To be let, a very valuable site suitable for 


d stat i 
ty important passenger station AND GUILDS OF LONDON INSTITUTE 


plant)i is erected, with stabling, also residence and | 


FOR THE 
ed The w whole occupying about 11 acres.—For further particu- | 
lars apply to Wizziam Srrercx, Ash Lea, Uttoxeter. 3740 ADVANCEMENT OF TECHNICAL EDUCATION. 
LECTRICAL DEPOT TO BE +" —The premises comprise ELECTRIC ENGINEERING. 
three large build me 144 feet long by 35 feet wide— 7 
all in first-rate repair, and large additional space for extension "à given on Alternate 
could be had if required. There is on the premises steam power ee casurements of Self. 


which could be increased at a small outlay; there are also six Induction. Distribution of Energy with Accumulators and with 


Transformers. The Absolute and Practical Systems o ne 
dynamos, nearly new, of the best types, giving in the aggregate and Magnetic Units. Construction, Testing ond Working of Land 
nearly 500 ampéres. The premises and the installation generally Telegraph Lines and Submarine Cables, by Prof. W. E. A rton, 
are admirably suited for a station for electric lighting or traction F.R.S., on Mondays and Wednesdays from 4 to 5 p.m., 4 
purposes, being connected by lines laid into the works direct from | ,, April 30th. À > commencing 
a system of 40 miles in extent.—Apply to Mr. ALFRED RICHARDS, 


Auctioneer and Estate Agent, High Rd., Lower Tottenham. 5735 Fee for the Course 14 guineas. For Tickets of Admission apply 


to the DEAN, Central Institution, Exhibition Road, 8.W. 


O BE LET, UNFURNISHED, the House No. 23, rage 3744 JOHN WATNEY, Hon. Sec, 
Gardens, Hyde Park, fitted throughout wit electric lig « TNSTRUCTIONS FOR THE LAYI 
with laboratory attached containing gas engine and complete NG AND JOINTING 
electrical sient, fittings, &c. Recently in the occupation of I OF UNDERGROUND ELECTRIC CABLES.” —Prp 


fusely Illustrated.—Translated from the French of Dr. 

Mr. R. E. Crompton.—For particulars ie à to JoHN SLATER, Francois 

Architect, 39, Great Marlborough Street, W. Kinetic ENGINEERING Co., 26, Norfolk Stroet 

en 

SURPLUS ELECTRIC LIGHT PLANT. DYMAMO. 

600 Licut Dynamos ... i i rm ... £200 each. BOLLING & LOWE, 2, Laurence Pountney Hill, LONDON. 
40 H.P. MARSHALL Compounp ENGINE . 
8 H.P. VERTICAL sé. à 


Prices of Boilers, Gas Engine, Arc Lamps, Cable, &c., on appli- 
cation to the Liverroot Exectric SUPPLY COMPANY, LIMITED, 
15, Highfield Street, Liverpool. 3742 


LECTRO-MOTORS 


Organ Blowers, 
TO CAPITALISTS, PROMOTERS AND "Kurnip Choppers, 


ENGINEERS. Li Ordinary Machinery, 
A SYNDICATE is required to take over as a going concern à = See | LS Rot F 
valuable contract public streets with e = See: Otary ans, 

mps, and to lay down additional plant to meet the demands for 
private lighting i in a district near London, with the view of ulti- | be Sewing Machines, 


mately forming a public company. Capital required for Syndi- &c., &eo, | 
cate, £10,000. The concession gives sole right for private lighting TO WORK ON ELECTRIC LIGHT CIRCUITS 
in the district, and other important privileges. The undertaking 

has now been carried on successfully for over 18 months, is ripe DYNAMOS 
for development, and satisfactory returns are Laruns —Apply, FOR 

“'W.,” 46, Ashley Road, Crouch Hill, London, N 3743 LIGHTING & ——— 


BOROUGH OF GODALMING. CUTTRISS & CO., Leeds. 


tp TOWN COUNCIL of the above Borough invite schemes | 


and Tenders for the Lighting of the Town by Electricity. | ELECTRIC TELEPHONES, | &e. 


Particulars may be had on application to the Borough Surveyor. 


The Comet” do not bind themselves to adopt any scheme or 


accept any Tender, and will not undertake to pay any expenses  frcm 148. each, subject to large Trade discount. 
for the same. Our PATENT PENDULUM Indicators are 


Particulars and estimates should be sent to the Borough aaa ae action. Stampi pings 15 any ‘and 
Laghting, on or before the and ste fre, 
(Signed) H. F. DAY, | BAUGHAN & CO., 


High Street, Goldalming, Town Clerk. Manufacturing Clectricians, 
24th April, 1890. | _  CHARLBURY. 3392 


TRADE MARK. 


15,000 Lamp Holders, 6,000 Ceiling Connectors, 
3,000 Shade Holders, \ 700 Wall Connectors, — 
5,000 Cut-Outs, 13,000 Branch Switches, 


3,000 Main Spring Switches, assorted sizes, 


STOCKED READY FOR IMMEDIATE DELIVERY. 


USE THE PATENT CEILING CONNECTOR 


USE F. L. & CO’S PATENT LAMP CAPS. 
ALL ELECTRIC LIGHTING AND TELEGRAPHIC SUPPLIES. 


Send for and 
k= Note :— 


FOWLER, LANCASTER & Co., Ltd., Birmingham 


ER, ELECTRICAL SUPPLIES. 
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[NSTRUMENTS 


Are more carefully and accurately calibrated than any others in the market. 


EVERSHED'S PATENT 


| T | R  Thorough Mechanical Construction. Simple 
| A 8 connections for heavy currents. 
| “i MI ET FE FR Can be left continuously in Circuit. Do 
| . not overheat or burn up the Coils. 
For QUICELY measuring at full working volts the 
H ! INSULATION RESISTANCE of House Wiring, 
O M M 2 FE R S. Cables, Dynamos, &c., with PORTABLE 100-Volt 


GENERATOR. 


The ONLY INSTRUMENT FOR THE PURPOSE 


ALTERNATING CURRENT INSTRUMENTS 
A M M FE + À À reading 


CARDEW VOLTMETERS. me 


Co, 


Contractors to English & Foregin Governments, 
Railways, Central Stations, &c. 


Splendid Mechanical 
Construction. 


Mew, insulated entirely with 
armatures and Field Coils 
VENTILATED INSIDE. 


Long Bearings. Clean and Economical Lubrication. 


YNAMOS. 


Armatures 479 


POSITIVE DRIVING Standard Goolden built 


of Conductors, 2} ten 4 CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 
AMPLE OE "0 4 | & working with same MARGINAL FACTORS, HAVE BEEN BUILT IN ALL SIZES, 
— ni ie | | and at same LOW TEMPERATURE. . Some weighing over SEVEN TONS without Engine. 
Arma L 2 ve worked at 350 volts, tr 


OT O RS for some years without a penny being spent in rep 


STRONGLY BUILT. 
Will drive machinery direct with Spur Gearing, without breaking down the armatures. 


STEAM DYNAMOS 


FOR ANY OUTPUT. 


HIGH EFFICIENCIES. 


0 


Wi 


STEAM DYNAMO for ELECTROTYPING 
supplied to Ordnance Survey Dept. 


| 


—— 


Works, HARROW Roao, Golden W Armature; 
- 
LONDON. w. ware = 
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Publications. 


THE NINTH ANNUAL PUBLICATION OF 


BERLY’S ELECTRICAL DIRECTORY. 


Fully Revised and Thoroughly Reliable. 


Bound Scarlet Cloth, Gilt Lettered, 514 Pages, 


CONTAINS A LARGER AMOUNT OF COMMERCIAL TRADE MATTER THAN ANY OTHER ELECTRICAL DIRECTORY. 


SECTIONS : — BRITISH, 338 Pages, Red Edges; AMERICAN, 82 Pages, Blue Edges; CONTINENTAL, 94 Pages, Yellow Rages, 


THE LEADING ELECTRICAL TRADES DIRECTORY OF GREAT Mr 
AND THE OLDEST ELECTRICAL DIRECTORY IN THE WORLD. 
Post Gs. 
Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, Telegraph and Telephone Constructors, Makers of 
High Speed and other Engines, Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and 
Cable Manufacturers, Wholesale and Retail Dealers in Electrical Goods, and to Manufacturers of any article required and used by the 


Electrical Trades. No office is complete without a copy. 


CAN BE OBTAINED THROUGH ANY BOOKSELLER, OR FROM 


= Wm. DAWSON & SONS, 148-149, Upper Thames Street, LONDON, nc, PA 


JUST PUBLISHED, NEW VOLUME OF THE FINSBURY TECHNICAL 
MANUALS. 


With 210 Illustrations, 596 pages, 8vo, cloth, 14s. 


GAS & PETROLEUM ENGINES: 


A PRACTICAL TREATISE ON THE INTERNAL COMBUSTION 
ENGINE. 


By WILLIAM ROBINSON, A.M.I.C.E. M.LE.E., 
Senior Demonstrator in Applied Physics and Electrical Engineering, City 
and Guilds of London Technical College, Finsbury. 


London : E. & F. N. SPON, 125, Strand. New York : 12, Cortlandt St. 


LE GENIE CIVIL, 


Weekly Review of French and Foreign Industries In General, 
6, RUE DE LA CHAUSEE D’ANTIN, PARIS 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 
Manufactures, Officier d’Academie, Secretary of the Electrical 
Committee of the Exhibition of 1889. 


Le Genie Crviz deals with all subjects connected with Science 
and Industry, Arts, Architecture, Construction, Hygiene, Public 
Works, Electricity, Chemistry, Railways, Mechanics, &c. 

Le Genre Crviz publishes, also, all the Official Documents of 
the Exhibition of 1889 in extenso. 


THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL. 


All communications for the Advertising or Publishing Depart- 
ment to be addressed to Mr. Bocquer, Genre Crviz Orricez, 6, Rue 
de la Chausée d’ Antin, Paris. 102 


ESTABLISHED 1880. 


Kailway Engineer 


MONTELY, ONE ‘SHILLING. 
A Valuable Work for Reference, illustrated with large 


 LITHOGRAPHED WORKING DRAWINGS 


Of Locomotives and other Ro Stock ; Bridges and all 
kinds of Railway Appliances. 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, lé4s. 
(Payable in Advance, including Postage.) Specimen Copy Post Free, ls. 


OFFICES :—8, CATHERINE ST., STRAND, LONDON, WC. 


SE ALIN. 


THE BEST MEDIUM FOR ADVERTISING IS THE REVIEW 


Gl Glectricista, 


CALLE MUNTAUER 36, BARCELONA. 


Reaches everyone connected with Electrical matters in Spain and 
the South American Republics, also Electric Lighting Stations, 
Mills, Arsenals, Telegraph Officials, &c. 


SEND FOR ADWYWERTISING RATES. 
Subscription 10s. Yearly. 


Le MONITEUR des INVENTIONS INDUSTRIELLES 


15th YEAR. 
6 BOULEVARD DE STRASBOURG. PARIS. 
Siateen Pages, Half-Monthly, Illustrated. 
SUBSCRIPTION : : 6s. Yearly, 8s. 6d. Half-Yearly, Post Free. 


NME ys 


PATENT 


SELF-BINDERS 


THE “ELECTRICAL REVIEW” 


Self-Binder, or Case, is intended to hold Evxorsical 
Reviews of any number until the half-yearly volume is com 
pleted and ready, for permanent binding, the width of . 
back being widened or contracted by sliding the back cover 
or out as desired. 

To be obtained at the ExecrricaL Review office, 22, Pater 
noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. 64. 


Cheques and Money Orders to be made payable to H. AuABssTss 
the latter on Chief Office, London. 
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THE 


ELECTRICAL ENGINEER 


(OF NEW YORK). 
A Weekly Review of Theoretical and Applied Electricity. 


Edited by T. COMMERFORD MARTIN and JOSEPH WETZLER. 


Believing that the matter is one which interests all electrical engineers closely, the proprietors and editors of this journal, 
through their agents, desire to direct attention to the new departure that has been made by The Electrical Engineer in its 
change from a monthly to a Weekly publication. 


The Electrical Engineer is a paper, which, as the oldest of its class in the field in America, has a distinguished reputation, 
and is ene to which all interested in electrical development may look as a safe advocate, exponent and authority, as well as a faithful 
record of all data and achievement. 


It is intended that as heretofore, but with more vigour and promptness than ever, The Electrical Engineer, shall cove, 
the whole domain of theoretical and applied electricity that its name implies. It will naturally pay special attention to the work in 
which the electric current is recognised and employed as the great modern agency for distributing light, heat and power. No one 
engaged, or interested in operating electric lights, electric motors, electric railways, or any other electrical apparatus can afford to be 
without a single number. 


The management of the paper will be in the hands of the above named, who believe that in the endeavour and determination to 
publish a comprehensive, useful, unbiased and independent journal, they will receive liberal support from all quarters. Should the 
character and standing of the editorial and business staff be accepted as a warrant for the high degree of excellence aimed at, it is 
intended that The Electrical Engineer shall in every way realise the kind and friendly anticipations formed respecting it. 


TERMS OF SUBSCRIPTION, POSTAGE PREPAID FOR ONE YEAR, GREAT BRITAIN AND OTHER COUNTRIES 
WITHIN THE POSTAL UNION, 20s. 


ADYERTISEMENT RATES ON APPLICATION. 


AGENTS FOR GREAT BRITAIN: 


H. ALABASTER, GATEHOUSE & CO., 


THE 


WESTERN ELECTRICIAN 


(OF CHICAGO). 
A Weekly Paper of Electrical Science. 


“This excellent and well-illustrated journal has rapidly pushed its way into the front rank of 
electrical papers, and does for the Western States what the Electrical Engineer is so ably doing for 
the Eastern States of America. It is early with its information, bright and clever in its views, 
and in its expression of them independent.” 


TERMS OF SUBSCRIPTION, POSTAGE PREPAID FOR ONE YEAR, GREAT BRITAIN AND OTHER COUNTRIES 
7 WITHIN THE POSTAL UNION, 20s. 


ADYERTISEMENT RATES ON APPLICATION. 


AGENTS FOR GREAT BRITAIN: 


H. ALABASTER, GATEHOUSE & CO., 


22, PATERNOSTER ROW, LONDON. 
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Cloth, 4s. 6d., Post Free. 55 Illustrations. 


PRACTICAL ELECTRICAL MEASUREMENT. 


By JAMES SWINBURNE. 


“ Altogether the book is an excellent one, the few points that have been objected to in this notice being almost the 
out of a large mass of matter have struck us as perhaps open to criticism.” — Electrician, February 15th, 1889. =e ine only ones that 
«“ The author comes to his task, however, so well a by practical experience, that there appears to be a basis for 
nounced confidence. His selection and treatment of the subject matter is decidedly original, and a large amount of stereo 
which is usually deeu ed indispensable to works on electrical subjects, is conspicuous by its absence.”—The Electrical Engineer, (New 
York), February, 1889. ae” 
“Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, is à valuable addition to the | 
literature of a subject which is interesting to all engaged in practical electrical work.”—Electrical World, New York, January 12th, 1889 
« Tt does not need commending; we have only to give the author’s name and that of the publishers.” —Electrical Plant, January, 1889 


« There are many points in this volume which will be of great value to the practical electrical engineer who has to work with auch 
of the measuring instruments usually supplied.” —Mechanical World, December 15th, 1888. 

“ This is a book by a practical man for practical men, and one of a kind which is certainly needed, inasmuch as it furnishes the 
working electrician with simple rules and methods for the measurement of the various physical quantities with which he is con- 
cerned. . . . . . Much that is practically useful will be found in the book. . . . . . Looking at the book as a 
whole, there is no doubt that it will be welcomed by many engaged in practical electrical work.”—JIndustries, March Ist, 1889, 

“ The apparatus necessarily differ more than the methods, and we are glad to find that Mr. Swinburne, having essayed to describe 
‘ practical electrical measurement,’ has set a higher value on the fulfilment of his promise, and of the reader’s expectation, than 
his ability to make a mathematical display. He has evidently found that as the algebraical evolutions are within the capacity of most 
youths as they leave school, the practical world is not in the least interested in Mr. Swinburne’s capacity in this respect, while it does 
want to know something about practical electrical measurement. He therefore departs from the more usual course of the pedant, and 
sticks to his subject.” —Engineer, March 29th, 1889. 

“ As it stands the book consists mainly of remarks on almost every form of instrument known in electrical lighting.”—Nature, 
March 28th, 1889. \ 


Cloth, 4s. 6d., Post Free. 41 Illustrations and 5 Tables. 


INCANDESCENT WIRING HANDBOOK. 


By F. B. BADT. | 


Multiple Are System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches; Fixtures and 
Elevators; Wire Gauges; General Electrical Data; Calculating Sizes of Wires; and two Appendices. 


his very 


Cloth, 4s. 6d., Post Free. ‘70 Illustrations. 


DYNAMO TENDERS’ HANDBOOK. 


By F. B. BADT. 


Elementary Data; Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos ; Lamps ; Instruments ; Circuits or Leads; 
Accumulators ; Safety Regulations ; Table of Electric Light Conductors; Lamp Lighting Schedule; Construction Tools. 


Cloth, 4s. 6d., Post Free. 97 Illustrations. 


BELL HANGERS’ HANDBOOK. 


By F. B. BADT. 


Voltaic Electricity ; Description of Batteries ; Elementary Data; Connecting Batteries ; Battery Data; Electro-Magnets J nduction Coils; 
Electric Bells; Annunciators; Electric Alarms; Gas Lighting Apparatus; Electric Heat Regulation ; 
Running Electric Wires; Testing Instruments. 


Paper Covers, ls. Post Free. | 


EVERYBODYS’ HANDBOOK OF ELECTRICITY 


By EDWARD TREVYVERT. 


WITH GLOSSARY OF ELECTRICAL TERMS AND TABLES OF INCANDESCENT WIRING. 


Cloth, 16s., Post Free. (680 Engravings.) 


EXPERIMENTAL SCIENCE. 


BY G. M. HOPKINS. 


_- Rarely does a book upon any subject find purchasers among all classes of le. This is especially true in regard to scientific 
books. The majority of book buyers are seeking information special and as a purchase only such books 
as are useful in one particular line; but notwithstanding this, there is an unmistakable inclination on the part of many people in ons. | 
different walks of life to acquire at least a general knowledge of the principles underlying all modern industries based on eg" À o— 
developments in physical science. To us this has been particularly noticeable since the publication of our new book b . ag 
Hopkins, entitled ‘Experimental Science.’ We find that it meets with a large sale, not only among science teachers an students, 
also among men of every profession. Persons in almost every line of business have manifested their interest in science by the ae que 
of this book. From many of these we have had letters expressing great satisfaction with the character of the work. The book 
proved itself to be exactly suited to the use of those who desired to secure by the experimental method a good knowletge of mee 
electricity, electrical measurements, heat, light, polarised light, photography, microscopy, acoustics, pneumatics, hy aulics, an 
wide range of other subjects, included under the general title of physics.” —Scientific American. 


PUBLISHED BY 


H. ALABASTER, GATEHOUSE & CO. 


22, PATERNOSTER ROW, LONDON. 
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WHIT 


LIMITED, 


(| 


White’s Patent @ Switch, 
2s. 6d. each. 


White’s Patent © Switch, 
2s. 6d. each. 


58 and 59, 
CHEAPSIDE, 


Bread Street, 
LONDON, E.C. 


2s. each. 


11 


P. & W.’s 
Divided Wire 
and Pulley 
3s. 


No weight whatever on 


AND SUPPLIERS. 


Telegraphic Address : “ PLATESSA,” LONDON. 


No. 3 
is. 9d. each. 


| 


| 
Hi (| 


(|| | 
| | 
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| | White’s Patent Cut-Out, is. 3d. each. 


White’s Patent Cut-Out, 1s. 3d. each. | 


| | 
7 
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ii 
No. 4. Capped Lampholder, 
dll 
|! | DS seg combined, | || [7 
| | NG | each. | | 
| the Terminals. | 
No. 2 Capped LS = fg No. 2 Gapped 
Lampholder, 18. 4d. each. | Fane D] Lampholder, is. 4d. each. | 
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Æ VIII 


SWITCHES, 
russes, 

| CEILING ROSES 
WALL SOCKETS 


PPLETON 


A &c., &e., &e. : 


Telegrams : 
“INSTALLATION, LONDON.” 


Illustrated 
PRICE LI S 


Post Free. 


Telephone 
No. 1964. 


Speciality : 
SWITCHBOARDS, and 
MAIN and DISTRIBUTING SWITCHES. 


91, Queen Yictoria Street, E.C. 
WORKS —HATTON GARDEN, E. C. 


ELECTRICAL FITTINGS 
OF EVERY DESCRIPTION. 


LIBERAL DISCOUNTS 
TO THE TRADE. 


FITTINGS TO CUSTOMER'S 
DESIGNS, 

OR FOR SPECIAL PURPOSES, 
MADE TO ORDER. | 


ELECTRICAL FITTINGS ASSOCIATION, IN BRASS PIECTRIGAL FITTINGS 


18, BERNER’S STREET, W. 5s. 18, BERNER'S STREE®, 
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UPWARDS OF 

TELEPHONES 

SOLD OUTRIGHT. 
ALL RIGHTS GUARANTEED. UNIVERSAL 
on AETUN WIRE —> From 25s. to 80s, —— 11, Queen Victoria St., 


PER iNSTRUMENT. 


LONDON, E.C. 


(Priestman’s and Humes’ Patents). 
USING COMMON MINERAL OILS ONLY. 


SPECIALLY SUITABLE FOR ELECTRIC LIGHTING. 


Printing, ‘Pumping, Sawing, Corn Crushing, Driving Lathes, 


NO COAL. NO GAS. NO STEAM. NO BOILER. 
. NO SPARKS. NO SMOKE. NO NOISE. NO DANGER. 
No extra charge made for insurance. 


ty’s Silver Medal at gl Fullest Particulars on to— 
aye Agricultaral Socle rs Windsor, 1889 


Works:-HULL, PRIESTMAN Bros., Ltd. VICTORIA sr, 2.0. 


CHARLESWORTH, HALL Co, 


Glectrical Engineers, 
RICHMOND HILL IRON WORKS, 


SILVER MEDAL, BARCELONA, 1888. 


MAKERS OF 


For Direct Driving Dynamos, Pumps, Fans, &c. 


DWN 


For Incandescent and Arc Lighting, Plating. Special Slow 
Speed for Ship Lighting. 


MOTORS. 


SEARCH-LIGHT PROJECTORS, 


Complete Apparatus for the Night Navigation of the Suez 
Canal, approved by the Company, &c., &c. 


The following sized Dynamos are now kept in Stock or in 
progress. NO SPARKING or hahaha HEATING. 


f 
~ = 1, / 
> 


Lamps Amps. Volts. | Speed. PRICE. | 

84 42 100 900 

180 ac __ 100 | 1020 

240 120 100 960 | #110 

420 210 100 825 | £165 | 


_ PROJECTORS IN STOCK. 
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ELECTRIC Co, 


ARC LAMPS AND DYNAMOS. ? 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT, 


79, COLEMAN STREET, LONDON, EC. 
| CHICAGO, NEW YORK AND ANTWERP. fl 


À 


NOW 


Containing Full and Complete Information respecting . 


DYNAMOS, MOTORS, PROJECTORS, LAMP FITTINGS, &e,, 
PRICE 2s. 6p. 

FREE to TRADE, including Civil Engineers. Architects | | 

Surveyors, Builders, and allied Trades. 


COMPLIMENTARY COPIES WILL BE SENT TO TOWN CLERKS AND OTHERS HOLDING 
PUBLIC APPOINTMENTS ON THEIR APPLYING FOR SAME. — 


Glectric Light & Power Engineers, 
MANSION HOUSE BUILDINGS, LONDON, E.C. 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED 


BLECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS 0? 
ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &. CONTRACTORS TO H.M. GOVERNMENT. 


Sole Agents in England for Sir William Thomson's Standard Electric Instruments. 


Highs Award Paris Exhibition 4889. Only “Grand Prix” to any English Electrical a 


Telegraph Addresa: “OHM,” LONDON. Telephone No, 3852. 
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NOTE THE NEW ADDRESS. 


Le 


= 


Sample Rooms & Warehouse: 30, CANNON STREET, E.C. 


REID BROTHERS, 


12. WHARE ROAD. CITY ROAD. LONDON, N. 
| TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


à PATENT TELEPHONIC WIRES 
‘TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


WARUFAOTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORIPTION 
Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. ' 


GALLENDER’S BITUMEN TELEGRAPH & WATERPROOF Co, 


LIMITED. 
101, Leadenhall Street, LONDON, telegrams: “CALLENDER, LONDON.” ‘Telephone, No, 4,485. 
LIVERPOOL: 36, Dale Street. : 
Works: ERITH, KENT, Telegrams: “CALLENDER, PICARDY.” Telephone, 8,411. 
UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN S YSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables—_ARMOURED-Metal Sheathed. 


ABRIALIL CABLES. 1385 
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SHOWROOMS IN KING STREET, 
coven T GARDEN, 


LONDON, 


Contain the LARGEST and FINEST SELECTION of 


ELECTRIC LIGHT FITTINGS. 


CRANES FOR CENTRAL 


RECENT IMPROVEMENTS. 


R. BOLTON & CO., Engineers, 110, Leadenhall Street, VOMDOR, EC 


TO ELECTRICIANS, &c. 


ARUP 


We are prepared to undertake the manufacture of ELECTRICAL 
* APPLIANCES, and are in a position to supply 


“FUT TINGS 


OF ALL KINDS, AT LOW RATES. 


Our Works being fitted with the most Modern Tools, we can 
guarantee the best workmanship, either in working out 
new designs or otherwise. Estimates Free. 


‘BORING, TURNING, SCREW-CUTTING, AND MACHINING IN ALL ITS BRANCHES. 


ROSS, COURTNEY & Co. 


OCKENDEN WORKS, OCKENDEN ROAD, LONDON, N. 65: 


THE BERNSTEIN ELECTRIC LAMP CO. 


(LIMITED), 


2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


€@ The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies. Liss 


WILLIAM RICKARD, 


DERBY. 


ELECTRICAL WIRES 


Insulated with Silk, Cotton, eat 
Gutta -Percha, &c., &e. 


FLEZIBLE CORDS A SPECIALITY. 


MOSELEY’S 
PATENT 


POCKET ELECTROMETER. 


PRICE, Post Free, 28. Of 


with a 


3706 * DIRECT FROM THE MAKER, 


Ww. MOSELE Y, 8), Montpelier Rd Peck, 


, 

PA 

| 

> > 

« 


Used for the last six years with the greatest success. 4 
GOLD MEDALS AWARDED. # 


Efficient, Strong, Silent. No Sparking! No 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


JOHN & Wm. ROPER, BRADFORD, vii | 
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ELECTRIC LIGHT POWER COMPANY, 


ARE NOW MANUFACTURING SPECIALLY FOR TRAD 


SATTERSEA ARC TER FRSEA D\ BATTERSEA 
DYNAMOS. nAÎTE | 
 BATTERSEA FOUNDRY LONDON: 


312] 


or Catalogue and Particulars apply to xx MANAGER, BATTERSEA FOUNDRW, s.w. 


JOSEPH BOURNE & SON, 


MANUFACTURERS OF THE WELI-KNOWN 


_ STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


Thirty these manufactures have been celebrated for a high degree of vitrefaction combined with great to and strength 
Brown Stoneware. White Stoneware. Brown Porcelain. Porous Cells. 


Special Shapes for “go and Electric Lighting Wires. 
Works: DENBY es NEAR DERBY. 
TATION EUSTON ROAD, N.W. ss 


London Office: NEW ST. PANGRAS 
RAMSDEN, CAMM & GO. 
BRIGHOUSE. YORESHIRE, 
Iron and Steel Wire Drawers and Galvanters 


MANUFACTURERS OF | 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
TT Contractors to H.M. Postmaster-tieneral, the Indian and Colonial Governments and leading Railway Companie 
LONDON OFFICE: 72 KING WILLIAM STREET E.O. 3246 


Sheets, iuds, lubes, Cells, &., for Electrical Purposes. 
MANUFACTURED BY | 
THE NORTH BRITISH RUBBER €O., LIMITED, 
Edinburgh ; London, 67, Moorgate St.; Manchester, 6, Charlotte St. 
Liverpool, Cereal Court; Glasgow, 106; Buchanan St 


OUR CATALOGUE 

of Accessories 

} for the Transmission of Power. Is 
THE ONLY 

Complete and Perfect 

ONE IN THE WORLD. 


BELT PULLEYS, 
Belt Flywheels, Step-Cone Pulleys. 
ROPE PULLEYS, | 
Rope Flywheels, Haulage Rope Pulleys. 
GEAR WHEELS, | 
Gear Flywheels, Mortice Wheels. à 
SHAFTING, 
Loose Collars, Fast Collars, Couplings. 
PEDESTALS, 
Horizontal, Angle, Vertical, tenet 
FIXINGS, 
Wall-Boxes, Hangers, Brackets, Stools. 


THE “EXCELSIOR” DYNAMO 


(PATENT). 

Simplicity, efficiency and durability at considerably reduced atin, 
SOLE MAKERS- 
STANLEY & DAVIES, 
Glectrical Gugineers, 


HYDE NEAR MANCHESTER, 


MIGHEST CLASS. 


REDUCED PRICES; FREE DELIVERY 
throughout the Kingdom. 


HARPERS wo, ABERDEEN. 


st of C“°STIP 3S of above, # cwt, 
will interest Enzineers with Workshops. 
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THE FOWLER-WARING CABLES Co, 


85, QUEEN STREET, CHEAPSIDE, LONDON, E.C., 


Sole Manufacturers of 


LEAD-COYERED CABLES, 


UNDER THE COMPANY'S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRANSMISSION OF POWER, 
And Undérgroua Installations of every kind. 


SPECIAL ANTI- "TR DUC TELEPHONE CABLES. 


UNAFFECTED BY HEAT, STEAM SHIPS, DOCKS, 


MECHANICAIASTRENGTH, CHEMICAL WORKS, 
HIGH INSULATION, — FACTORIES, MINES, 
DAMP PLACES, &c. 


LOW CAPACITY. 


GOLD MEDAL, 


REFERENCES AND PARTICULARS ON APPLICATION. 


the 


THE RICHARDS PULLEY. 


INTERESTING FACTS: 


Our Pulley Plant is the 
largest in Europe, and only 
exceeded by one wore in 
America. 


aoe It occupies a building 200 
mum, feet by 125 feet. 

Capacity at present 50 
| per day, being now increased 
fF to 100 Pulleys per day. 


e 


SEND FOR CATALOGUE. 


LIMITED, 


BROADHEATH, 
Nr. 


250,000 IN USE. 
LONDON OFFICE & SHOWROOMS:-23 & 24, Whitecross Street, éme 
PARIS :—Société Continentale Richards, 12, Rue de L'Hôpital, St. Louis 


Calcutta International Exhibition, 1884, 
Awarded First-Class Certificate and Gold Medal 
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Calcutta International Exhibition, 1884, 
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qa. S'TAT TER a 


we ALLIANCE ENGINEERING WORKS WEST DRAYTON NE ONDON. 
London Office: PRINCE'S MANSIONS, 68, VICTORIA 


à ALLIANCE” DYNAMOS AND MOTURS fr 8h purposes. All sizes ready for immodiate delivery. special machinery in the best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 


ET G and 


_ 


EWS To S 


with h bl 
Of all descriptions, ee ae in ‘Stoneware (White) te Made in Bristol Stoneware (Drab or Brown) 


PRICE, SONS & CO. 79, Turnmill Street, LONDON, E ©. Works :—BRISTOL. 


Glectrical and General Œnginerrs, 


TYNE DYNAMOS, 
TYNE ARC LAMPS, 
TYNE TRANSFORMERS. 


ide te men at = 


SPECIAL TERMS TO THE TRADE. 
Complete Catalogue on application. 


N : 110, Leadenhall St-eet. perl soltonite,” London. SS : 
MANCHESTER : Byron Chumbers, 8, Exchange St. “ Ampère,” Manchester. 
HUDD*RSFIELD: Lancaster Yard, Cloth Hall St. Haddersfield. 


LASGOW : 53. Wat rio Street, wets.” 
JUHANNESBURG SOUTH AFRICA. 


MARSHALL, SONS & Co. Lro. 


Britannia Iron Works, Gainsborough. 
LONDON OFFICES, SHOW ROOMS AND STORES :—MARSHALL'S BUILDINGS, '79, FARRINGDON ROAD E.0. 


COMPOUND STATIONARY ENGINE & BOILER, 


WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 
Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mention for Excellence 
for Engines; First Prize and Special Mention tne @~-silence for Thrashing Machinery. 
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Awarded First-Olass Certificate and Gold Medal 


ow Catalogues, with Current Prices, tree on tendon Den 
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+ 


BELL'S ASBESTO 


à < x 
| 
ess 
+ ow, | 
<< 
PATENT ; 


INDIA-RUBBER - COMPOUND 


# ? 1j: 
2 
> 
SSS 
ry 
SECTION OF SHEETING SSS 
= = = 
Xe: 
CA / & ~ 
‘ 


7 SECTION OF SHEETING. (ss 
PATENT. À 


Made from 1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces. 


The above, which can only be obtained from this house, is | The Centre from which the requisite elasticity is obtaines 
recognised as the Most Efficient and Economical Jointing v will adapt itself to uneven surfaces to which it be 
Material in use. It is composed of a specially-prepared plied, and allow the expansion and ountantiepinan 4 
India-rubber Compound, protected by a covering of Vul- taken up. The covering being of Asbontos Oleth, ingest 
canised Asbestos Sheeting, as shown above, and asit a protection to the centre and s0 prolongs its elas. 
is the only Jointing Material which adequately ticity. For Manhole, Mudhole, Steam 
combines PERMANENT ELASTICITY WITH and Mash Tun Door Joints it is unequalled, 
HEAT RESISTANCE, the advantages it and if applied as directed a ring can be 
possesses will at once be seen. used many times over, 


DEPOTS DEPOTS: 
MANCHESTER: Cable Street, HULL : Humber Dock Basia, 
| Blackfriars, GLASGOW: 35, Robertson Street. 


LIVERPOOL: 2, Strand St., James St, 
BELFAST, DUBLIN, ANTWERP, BERLIN, 


AMSTERDAM : 264, N, Z. Voorburgwal. 
BARCELONA, TRIESTE, LISBON & GENéi, 


AGENTS.—BIRMINGHAM— BELL & Co., 7, John Bright Street. CARDIFF : BELL & Co., West Bute Street, 


| BELL'S ASBESTOS BELL'S ASBESTOS! 


BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING | yon CONDUCTING COMPOSERON. | 


Will effectually keep Boilers clean and re- Is the BEST LOCOMOTIVE PACKING made. 
move any Incrustation, without injury 
to the Boiler Plates or Fittings. ‘Wilh reduce 
loss by radi- 
ation, and 
saves 40 per 
cent. of fuel. 


BELL’S 


COMPOUND HYDRAULIG PACKING | —— 


I8 SPECIALLY SUITED FOR 


HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA |!" sens ont 


dry in bags 
therefore 
cheaper than 
others sent 
out wet. 


All bags are marked as shove. 


| 


BELL’S ASBESTOS LUBRICANT 


Any customer recelving 
Oil sold as Bell’s Asbestos / 
À Lubricant, & Cask, Drum, | 
L'or Corks not marked as 


Drams are marked as above. 
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ASBEST 


REGISTERED. 


ADVANTAGES OF ASBESTOLINE. 


De ASE Ae ASBESTOLINE is the most efficient Lubricant for all bearings. 
ace 0 ASBESTOLINE is the cheapest Lubricant. 

"LR ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
| ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 
ASBESTOLINE has beaten all other Lubricants in making trials. 
ASBESTOLINE is applicable in and out doors in every climate. 
._ ASBESTOLINE requires no special application. 


CONSISTENCY OF ASBESTOLINE. 


to meet all circumstances, is made in four | ASBESTOLINE C, is for use in tropical climates, both ashore 

ASBESTOLINE, consistency, A, B, C, and CC. and afloat. It is also invaluable in works in this country 
ASBES A LINE A, is specially adapted to ordinary Land when the temperature is high. 

Engines and Machinery, in and out-door, in this country. | ASBESTOLINE CC, is designed for use on calenders, paper 


= 


4 


7 
a 


| TOLINE B, a little more solid, is for use on Steamships machines, &c., where the bearings are heated by steam 
ASBES! temperate ‘climates, also on land when it is desirable to passing through, and sometimes is advantageously used 
have Lubricant stiffer than A. instead of C. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputation is growing daily, because it is based on the experience of 
thousands of users under the severest circumstances any lubricant has ever been subjectei to, and not on mere laboratory tests and professional analysis 


of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, and other Textile Manufactories. In Corn Milis it 
‘has proved invaluable on the roller and other modetn machines. In Saw Mills,on Machines going up to 5,000 revolutions per minute, its work has never been app: oached 


by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Many engines and 
masitines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication has not received due consideration. 


Engineeri 
_ @rmpof the highest standing have given to it their powerful testimony and support. ng 


| AGENTS 


SUPPLIED IN KEGS, 28 lbs., 56 lbs., or 112 lbs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


_ IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs. 


consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants. 


BELL'S ASBESTOS 


fy 
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| DAGGER /:f PACKING. 


ROUND. 
bel as above, and bears our Trade Mark. 


_Under this registered title are included the inventions of Mr. Field, and experience has proved!them to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 


combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
| are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 


. 


most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 


ion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


=" In ordering, state whether square or round required. _s-4 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, S.E. 
“POTS:—WANCHESTER : Cable Street, Blackfriars. LIVERPOOL: 2, Strand St., James St. HULL: Humber Dock Basia. 


GLASGOW: 36, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 
No. 264, N. Z. YOORBURGWAL, AMSTERDAM. site 


‘BIRMINGHAM: BELL & CO., 7, John Bright Street. CARDIFF: BELL & CO., West Bute Street. 3923 
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Manufacturers, 
24, CHARLES ST, ‘yp GARDEN. 


LONDON, 


TWO MEDALS 


AWAR D HD 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, 1889. 


ALL THESE COODS ARE SHOWN FULL SIZE AND KEPT IN STOCK 


SOLE AGENTS FOR J. 0. MOUCHEL’S HIGH CONDUCTIVITY COPPER WIRE. “im 


| 
STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND Ut 


ALL . SIZEHS KEPT IN STOCK. 


ESTIMATES FOR SCREWS AND PARTS ON RECEIPT OF. | | 


Considerable Reduction for Large mi. | 
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PATERSON 


ORIGINAL MAKERS OF THE 


CARDEW VOLTMETER. 


And Manufacturers of all kinds of 


ELBCTRICAL MEASURING INSTRUMENTS. 
 Cardew Voltmeters 


OF THE MOST APPROVED FORM, 


1690.) 


Phœnix 


AMMETERS AND 


no RECALIBRATION. 


‘Many thousands of our: instruments in usé in all parts of the world, 
and giving the greatest satisfaction. 


SPECIAL TERMS TO LARGE BUYERS 
Lt of trame, ad a Are Lamps, an Lh age, 


4- |ADDEESS— 


POWNALL ROAD, DALSTON, NE. 


WPelephone No. 5422. ESTABLISHED 1870. 
SILVER MEDAL INTERNATIONAL ELECTRIC EXHIBITION, 1882. 


PHILLIPS 
AND WORKS: TUE Wonks HACKNEY WICK, LONDON 


UFACTURERS OF CABLES, WIRES, &c, TO ANY SPECIFICATION. 
_. MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. 


taf 


of every description fe Telephone and Eletrie Bell Work. 


FANCY BRAIDED WIRES OF EVERY DESORIPTION. 


COTTON AND SILE COVERED WIRES FOR DYNAMO MACHINES, MAGNETS, de. un » | 


PARIS SCOTT, LIMITED, 


Glectrical Grgineers & 
GOTHic WORKS, NORWICE. 


2 DYNAMOS AN D MOTORS, 
| Noted for eng Efficiency, of ‘Workmanship, 


PATENT AUTOMATIC SAFETY CUT-OUTS. 
_ Are also used as Main Switches, and take the place of Fuses. 


Have been thoroughly tested b over two years’ practical use. Are perfectly 
reliable, and can be replaced in s moment. 


ULEIPLE SWITCHES, BAGK CURRIE AND ALARHS 


+ 


PRICE LISTS AND ESTIMATES ON "APPLICATION. "an 
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COMPANY, 


Offices ual ‘Warehouses: 106 & 100, CANNON STREET, LONDON, E.6, 
| Works: Persan-Beaumont, France. 


TELEGRAPH ENGINEERS “MANUFACTURERS 


OABLES.--Bubmarine, Subterranean, and Acrial. 


and is now in 
pre-eminent. all 


INSULATORS.—Etonite, Porcelain, Brownware, &c. 
| or vin ros. RAILWAY BLOCK SIGNALLING. 


SEMAPHORE REPEATERS, LIGHT ” INDIGATORS, AND WALKER'S “ PASSENGER AND GUARD” OOM MUMIOATOR 


TELEGRAPH STORES AND APPARATUS OF BEVERY DESORIPTION. 


TORPHDO APPARATUS: 


. THE INDIA-R GUTTA-PEROHA AND TELEGRAPH WORKS COMPANY 


. + ABD. OF THE. . 
| SILVERTOWN PATENT FIRING BATTERY, 
Constant Battery for Mining and Blasting Purposes. 
cowraacts ENTERED INTO ‘for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH LINES. 


MANUFACTURERS or 


VULGANISED INDIA RUBBER. 


VALVES SHEET, BUFFERS, SPRINGS, WASHERS, WHEEL TYRES, CORD TUBING, AND DOOR AND: CARRIAGE MATS. . | 


INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


and. OANVAS ‘STEAM PAOKING — ROUND, SQUARE, and SHEBT. 


INDIA RUBBER MACHINE DRIVING BANDS. 


WATERPROOF GARMENTS AND FABRICS: 


ÆBONITE. 


Works: SILVERTOUN, ESSEX, LONDON, E.; PERSAN-BEAUMONT, 


” London Office—106, OANNON STREET, E.C. 
Warshonse—100; CANNON STREET, E. g. 


eee 62, Castle Street. | . 
GLasaow ee see 20, Dixon Street. | CS 
Bnanronp Yonxemims … 05, gon 
eee ee eee ave 64a, Street. 
_ Ponremoure Street. 
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